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PURPOSE: To provide the fluorescent substance emitting light having a different wavelength from that of an 
irradiated excitation light, having an average ultrafine particle size, large in emission output, high in reliability 
excellent in durability, etc., and useful for optically reading devices, etc. 

CONSTITUTION: This fluorescent substance emits light having a different wavelength from that of irradiated 
excitation light and has an average particle size which is a smaller ultrafine particulate size than the 
maximum strength wavelength of fluorescent light emitted from the fluorescent substance or a smaller 
ultrafine particlate size than the maximum strength wavelength of the excitation light, preferably <0.8&mu m. 
The fluorescent substance preferably comprises an oxygen-containing acid salt compound having a formula: 
Lnx A1-X P04 (Ln is at least one kind element selected from Nd, Yb and Er; A is at least one kind element 
selected from Y, La, Gd, Bi, Ce, Lu, In, and Tb; x is a number of 0.01-0.99), etc. The fluorescent substance 
composition comprises the fluorescent substance, a solvent and a binder permitting the penetration of the 
excitation light and the fluorescent light. 
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(2 

1 

X . |irie^3B**<3iS^^7u5ili: LT^^■>^^< i: {, N d ^ 

im^ms] mm4tmizii\^x.mitmm 
imm] mmAtmizti^^x.tmm^m 20 

m^mi mm4tmizti^^x.-mMtmm 

5 : 5<73mizmm^tLX\^&Zbi:mbtim^ 
[IS^«8] 3t1^«147Bgi:L.T:Nd. Yb. Erff) 30 

izbm&ib-ti^m. 

Yt^ft^nnEco-flass: ( 1 ) i^i-iit^mx&tzb 

mmbi-twiti^. 

-m: (1) 

Lnx Ai-x PO4 40 
^rt»Ln{SNd. Yb. E r O^/l— r*»^,Sg?3ii;t 
'J'-^<b{>lM(7)7i^, 

AJ±Y, La, Gd, BI. Ce, Lu, In. TbcO 
XJiO. 0 1-0. 9 9(?5|gfflc?)^i[. 

HS3* (2) 

DEi-x Lnx Pi Oi 50 



flf^^8-l 51 54 5 

2 

5S4iD{iLi. Na. K. Rb, C sCOi^Jl'-Ti^^m 

S?$*i^;^^^<fct,ia^^. 

E(i:Y, La. Gd, Bi, Ce, Lu. In. Thff) 

LnliNd. Yb. E r<7)ir,i^ri}^(,Mm^ii^'J^^ 
<bijim(^jiMs 

XiiO. 0 1~0. 99(7)tm<n^^, 

[i**«12l ^iSmmbtXFebErt:^ 
L. -ei^^STSgOffitSc. Ga. A 1 . In. 
Y, Bi, Ce, Gd, Lu. La«0/;P-r*>ibiBI? 
^tifz'M^j:< b i> 1 m<7)7mt:^^LX\i^h Z b i'm 

btimni. 

imm 1 3 ] mm 1 2mizi5\\x , mimf¥ 
inm-m. ( 3 > sr*-f sfl:-^!f4ir«)S i b im 
bthmm, 

Gs Js On 

^^GtiY, Bi. Ce. Gd, Lu, La<0/;l'-r 
*>f>SJ?§*U:iP-^r<i:t,l«cOS3fSi:, E r*'/i,^: 
•J, 

JtiSc, Ga, Al, I n<^^<;l.-ri»i,ai!R§il7t 

imm 1 4 ] mm 1 2iflistfev^T , friesje* 
*n^<o-«s ( 4 ) s:^6fl:^!^-c'ft * i b 

bi-hm:i^. 
-^(4) 

GJ03 

S*G{iY, Bi. Ce. Gd, Lu, LaCOVJl^r 
ii^hmmixfz'J'^KcK b t laojc^t , E r*>ii>^ 

JliSc, Ga, Al. I n<0/;l/-r*>feMlRSiiyi 

1 5 ] 11^5 1 2issit:fcv^T . iinE^3e«c 
*«Tie^jK^ ( 5 ) i^i^^^X'hi z t 

-^(5) 
G2 Ji On 

^^^GaY. Bi. Ce, Gd, Lu, LaCOi^JV-r 
35»''pSlf?§*iyii)'-'5r<t<>ia07CSt, Eri^i^^ 
*). 

JtiSc, Ga, Al, I ni7)^^;l/-r*>A>a!R$fiJt 
iJ'^<tt laOTCSSffc, Fe*>/;>^5. 
[if5R«16j 3l?5*Stt3C^tLTYbS-fl-L. -E-t^ 
iK^Stt7cS<?)flfitCSc, Ga. Al. In, Y, B 
i. Ce, Gd, Lu, La<7):/yl.-r*>i^SiR$tut 



(3) 
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-mis) 

Ls Ms Oil 

^fpUiY. Bi, Ce, Gd. Lu, La(Of^n^-r 
*>^>Stf?Sit/>:'>'^< b i> 1 m<^7mb . Y b *>4>^r 
*). 

M(±Sc, Ga. Al. I n<7)^)U-ri)^t>mii^iXt: 
'M^j:<bi>im(07imi}>(>^j:?>, 

imm 1 8 1 m^m i e imizii\,\x . mm^ 

LM03 

^4'L{iY, Bi. Ce, Gd. Lu. La<0:/rt'-r 
*-'c.MS?$tifciJ'-5:< i; t, 1 StOju^fc . Y b pt,^j: 

MliSc. Ga. Al. I nCTii^jU-ri^hMm^tLfz 
iJ'-*r<fci,ia<?)7c^>f>=S:*. 

1 9 ] if^JS 1 6 Efitfci^T , lijIBSm 
min-^ { 8 ) l.'fb^TS)^ i i: 
btrnm. 
-iK^ (8) 
L2 M4 O12 

^+L{iY. Bi. Ce, Gd. Lu, La(r>yiU~r 
*»^>S^I?$^^3tii^'5:<i:t>la<^)7cSt. Yb*^^.^: 
0, 

MliSc. Ga. Al, I n<0:/;U-r*>4>StK$fL/c 

0. o5~o. 7<^mizmm$tix\i^i,zbmBb 

m.<n 9 0%fciiJ^4 *T<0i^.J:3!)* 0 I^ia3!i«2 0 0 

M s e cmrQh izb i^Wibttrnm, 
izii\>^x. mmmf^mii^£ixmt<r)mms. 

sec m-Vhh Z b Sri^fc-f 5S3fc*. 

[fi*3S2 3 1 555^i.iS{=st ixmmiiir^hm 

^ut 1 fm±.<0^±m^^Wmi}^^^j:?,Zb irmb 

m^m2-4] iiW<3a2 3l2«ttCfc»r%'C> 2fe^*»7 0 
0- 1 0 0 0 n ni<0»gH<O3tt=« LTiaiR#1i«-^-r S 
i^?^5-tBJ$S-ti-)tNb. Yb. Erc7):/;P-rA»/t,a 



iis*«2 5] mmsmizi5\^x.m£mm 
T^K9=^^yy^, i/f-^t-zi^s 

ittizbimmbthmm, 

im^26] ^^mMbLX!)>'^£<btNht 

<ryy^£< b i> l Wmmb . TiVil u±»^st 

10 [it^2 7] 115^332 6 lEfii tfcV ^T. Kfie^Jfc* 
•!f'f X*i 1 jx mOTT* S i Sri^fSt 1 15 

mw±Lxwt<mm.mi^fLms{MSL<7i I o%\.z 

^j:htX'(^^ifiSOQus&cW\X'h*). Imse 

c mm'(r>j vvxmi^x'mt ^mnh i^xr^ t 

[if*3H2 9] m^mewsL{zi5\\x.mm.(m 
m^±Lxm^mMii(mm^^m.<^io%}iz 

20 i:l.iT'C0^*5 5OO/isecW|*I-CS>'9. 0. Sm 
[if^30] it«ia2 6iBettJV^T, 7j<t5 0 0 
[if*«3i3 m:i^2bm.\,zi5\^x.Uotti\i 

iN<n'yfi:< b i 1 mcomitmzM-rifftms'iijmi^E 

^ih^s**, 0<sg2-CS)Sit^#ai:-tl.«3K 

30 [^^32] mim2esSMI,zii\\x. Mott:li 
^(T&^s < 1 1 1 SoMb?^!J tiftS nvij 'J jJS^ 

[it^3 3 ] ^^2 6Ei5tcfev^T, mtimm 
irmn-m. ( 9 ) ^^h^-^mvhh z b ^wl 

bth^kmi. 
-fifeC(9) 

(Ndi-j Ybx ) J Qz (ROi ) 
^"fiQIiCa. Mg, Sr, Ba<0/;P-r*>4>aiR§ 
40 ftiti)'^:<i:tia(^m 

RiiMo, ^<ny)\^-ri)^t3m{^iifz'M^<b%>im 

XJiO-lolEfflcolSffl. 
YJ±o^iStl5|5}!i<^ail. 

inm>~m^ ( 1 0 ) sr^rs^t^^? jfescti&if 

HSstd 0) 
50 (Ndi-x Ybx ) 2iQ8-3r(R04 )8 



5 

5t*Q{±Ca, Ms. Sr. B a<0^^/P-r*>/?>Sil?$ 

Rim o . w^f^fi^ri)>hmm^tLt:'y^j:< 1 1 la 

3 5 ] »^]I2 6 le^tfcV^T , l9iE-«li«: 
(10) tfiOXj&iO . 0 2~0. ecOtEfflcOjRfflT. 

im^m 3 6 ] it^^2 6 isatijk-kT , meryi';* 

immmSl] Tj RO* • nUt O (;t;t'L5t'1iT 
ia«7)7C^, RJiMo, W«73//l'-rA>A>Sll?$ix^:i!'- 

1 at03i^jStt7Cfgi: . M o tfdi'W<^'J^Ki:< t i> 1 8 
[iS*)S383 ifARJl3 7ieiifc:*}t^T, litna7 5«y 

mm. 
mm. 

Cff 0 ] m.^^ 7 IBKtiJV^T s 1ifnH7 9 •/ 

mmm-m:ii>r/izm^iziibxmm^^m-?>ju y 

x\^h:Lk■k^w,b'fh'mtmm. 

\wmA 5 ] i»^4 4i3tut=*jv^T. mMm. 
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6 

wmmix:hhz. b ^mb-t^mmm. 
imm46] mm44tmizii\^x.mi-m± 

mc^^Hmtx^hizb^mLb-rimmmm. 
[if*«4 7] m^mAAs^izm^x. mama^ 

10 3!l5Ndi:Yb2r-&;^», NdkYb(0^^r^:/l'5)-^*»'9 : 

[if*^4 8] m^m4 1*V^L4 70V^-tilA><^iB 
^tisv^T. mWM^i^m^P 1 bmi'Uy-^ffM 
&p2bif. p\/p 2^1. 8ffmmzhh:ib^m 

'^b-thm^mm. 

atctjv^r. msmwm.^<mm2->-2 5 c p s 

20 !t«5. 

dyne/cm<r>im\.zmm^ixX\^hZb^m.bt 

mzii\^x. mmtmm<r>m.m2 0 0 oac 
mmmm\,zm\^fix\^h:ib s-#gititi.M3tft 

[11:^5 2] iS*l|4 l^:V%L4 7<0V^-m!!i><0l2 
30 ©CiSl<>T. frfESit#ajj£ftOpH*!4. 5-1 OCD 

liffltjifflsiiTv^s b ^:mLb'r^mtwmmi. 
w.b-thmt{¥mm. 

imMs 4 ] 3tm\,zii\vc . iiris^** 
^■^hmzTif.bim'&ffihhmmmmh^^ b s: 
i^^b-rhitmrnm. 

©tfcv^T. Mia^N'-f vir<maism:^x/\,z'smz 

40 *N-S3fc^a$*«80%fiUiT'&SJ:i:^#ffik-tfe® 
[if*55 6 ] 115^314 l^rV^L4 7<0V^-ffi7!)»olS 

latfcv^T. y'!rii!nmmmhh:ibi 
m'&b-ttimifm.m. 

IiS:^5 73 it:*54 l'5rV%L4 7<OV^-rit*»<oie 

«icfcv^T, mmm^mmmikLxij^hmsm 

ifim^ms.(r)9 0%\izimth tX'<r>±-h±jiir)^ 

ra**2 0 0 ju s e cm-C*Si iilfStk-rS^itfr 
50 im^SQ] miimAl*j:U\^A7tct>X/{,Z51(n 



7 

^mt< 2 0 0 s e c tlrtO^frS-fflV^fcC biWl 

%l:taj#5-a:^cN b , Y b . E r «^^;l/-r*^ii>SlR§ 

ifeli Y b Sr^- L , -e-O^li^iglSTC^cOflfiKM o ttiiiVf 
<ryyf£ < t i 1 Sc7)i§-fL1«oi: r)Vfi U ±li^mfc S:-^^ 

^0^^ < 1 1, 1 acOKftlJilfc r)Vfi 'J±a&]St 

[if^S6 5] it*« 6 3 li/di 6 4lSi6f=fcV^T. 
[il««6 6 3 iS^:a6 35:V^t6 5<0l^-m*>c0iB 

[fi*«6 8] mme iwMizuK^x: m^m 

;i.h''>A1S-^<0^;l'-7'*»^.SJ?say::i^^r< i: t, l 

a«^*j®ij-c* &ztimt -thmmmm. 
1-5 : seomizmi^nxx-^iztmuttim 
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immio] mim3ttiii6 4imiz}i\^x. 
miisiiHimmmt-^ip^^j:im^X'»)i:i t ^ 
[if^7n mmesttiiieAsmi'Zii^^x. 

WilimmMmTiiMb iXFetEritl. -i 
03K^iStt7cSOfi&{wSc, Ga, Al. I n. Y. B 
i. Ce. Gd. Lu. Laff)^i^)l^ri)^t>miR^iltz 

10 :}^^<ti>lmffymi:^^Lx\.'^i>zbi:m^tth 
imm7 2] mm6 3tfzii6 4msnzt3\^x. 

fIie^3t«:*«3t^tt7cSlfcLTYbS:WL, -eojt^ 
*Stt7c3?<OfliSt=Sc, Ga, A 1 . I n. Y. B i , C 
e, Gd. Lu. La«0^;l^7'*>^^$tUtiJ'^=5:< 

1 1 m.t^jxmi'^^ ixx^hzb ^msLb trnm 
b-i-hmmmn. 

imm7 4] mm6 3ttiii6 4§m{z}5\\x. 
^zbimbtiminm^mt, 

mmmztixyx. mMmimm^msimm. 
'f^m=F^^ x<7i3 5 fsmxSi 1:1 b ^^mbt&m 
30 mmtt. 

imm7 6 ] mLtimm:iznLxm^j:i)&^ 
ytm-timmi!L=Fb^'^^ y:$^bi'k-^uzmmwi 
jsi^timm^mizm^x . mif<^ >-f(73mm 
^^(>mzmmzftrtt/6m^¥8 o%iiLkxhhz 
bimbtimmm^. 

imm7 7] mLtimmiznLx^^j:i.^^ 
^im-immm.'f'ifitm(r>m^±K:n^ix'»^i 
z b i:mb-thm.mm^, 

imm7 8 3 m^7 7^lzii\^x. mmm 

i:mb't^mmm. 

[s*3S7 9 1 m97 7E®ti3v^T , mjm<7) 
m-^^xiiizbi^bi-hmim^mt, 
immsoi mifzmmmznLxm^j:m-^<o 

2o%i;i.rxhi>zbimLb-rhmim&m. 
50 izbimbtimismm^. 
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1 0 



imttimmfsm. 

m.i'^i^tix^^hzbimk-rimmm^. lo 
imms: ft*«8 3t^<i84ie)®ti3v^T, 

IW^me] lt^)S6 3^:V%L8 5(0V^-fiii)»<0ie 
©tiJi^^r. |fJiaii®mBSIt?:SttT3!)^^.M!iJK** 

*<2 0 0 At s e cttrtC0^3i£*SrSV^fc::i:£:^8jfc-r 

[ii*Jl87] it*)B6 35:V^t8 5iOV^-ftL*»cota 

S*^giSIBe5iiS<08 0%?S^S*f Wl^®**2 0 0 

use cmmmm\'>fzz t mmtttrnm 

^th^m={-b mi.ii:±^mm.mzi5^-^x. 
siriB5 7-<r>-^\,zmm=Ftf>h<nmStm\ibA,}fi- 
^xmrntrntmrnhiituz^ -ecos^-wR 
^m^5o%i^x.x\^i,z}i^w^b-rt%^sm 30 
s. 

coiig3K*»ina^^ma5Wc7)^H{c« vxmmmz 
{m^moi m%ms%m^zii\.^x,m^m 

[IS^^91] if*3S8 8S^fi8 9<0feStfcV> 

x.ttns.^-iif^m^-xi>hzi:imb-ti 40 

misMmiii>t>n^i^-tism'Fb mit:^ 
mmmizts\>^x. 

3 ] 11^9 2iei!(cfev^T, fneiaejK 



m^imm=Fb^m=Fm<7)mBzm^wzx v 

mimm!S.mtm&(oijmzmMtmmmb i 

mmm^mzxhmmmmmmsiyii'. tis 
mmzh&zbimb^&^^smw, 

d/vgtu 

u -.m^i^mmii^^xii^h^^mmiMm: 
mmn 9 0 %izmm- 1 tx<n'mtw<^±h±i^ 0 i^s 
[is^9 5 ] ik3twtm\Lfzmm^m^zm^ 
%^mit^mtm-b. 

mmme^mi-b->t,m^^'^%-th^^f-b . 
•mmm^mm^<7y)3\^\zmk'thmmwLb ^ 
mtfi^msmmzii\\x. 
mm^^mzi,hmm^mom&m.vtii. tih 
<muzh hzb ^^tSis-rs^fe^^BR^s. 

L/vStd 

V : «aijgjigmf«oajiiB£« 

u : miMm^m^^w^Lxwmmmssi)^ 

tW5R^9 6 3 m^witmLitrnm^m^z^ 
if^mthmM'i-b. 

mimmismii}^h<r)^%^^^^i,^^=i-b . 
-mmmmmm%m\^^wM'ti>mm-^b , 

B**Me^5t5gT fc*f|6l-r« J: a {cES$fi-t^20il]r 
\yyXb. 

7 hffljwi: Srit;i^i b ^mLb-thicm'mm.. 
mm9 7 ] m:Wtm\Ltzwmmmzm& 

^^■fh^mTb mi.t:tit^mm^^zii\^x. 
mm. 



11 

mix V -y hmtommmMmirm'mn^^ 

izmti>tt^(omMi<oi.h±.ifi*)mmu innff) 
mmzhr>x. 

^^j:(i,mzmi: *)mmmmi!tizmf(>ixt:mm(^ 
m^ma^iz^m •) . ^mmizm^\ ^xxmm 

m.^mmmm<7)iTmzmtimmb . 
mmmi^mirmirrhm^^mb . 

xmt<r>^m&i}^&iiimmiff)8 o %^^^itx 

L/vStj 

m^tix < mm^mzm^r {^iifzmmnm 
i&3tTwts!»iR 0 , ^mmizM-rs^ ^xxmmm 
m&wmzb imbi-immims, 
imm 10 0] it^irr<^ ^&<n>mmizim^h. 
xx^hitwimmm^izmmi ^m^^m 
mb. 

^(o-^m^ff^mm^zx-yxm^jRiyMiitmifc 
mizm^\>^x. m'i!!3SknziktmiM\>^xitm^ 
ffifis: mti^^mi^stb . 
^(mm^wmmzi: -^xi&^^tvtzf^mcommi 
t/(^mzmi&i>mi&tii!mm&b . 
^(ommtm^^fuzx xwrn^fdirnvfrn 
m.zM'5\^xm{^^mttm\^^WLb im).x\^h 
z b imLbtmshit^imm. 
imm 10 1] itf^^rr^ms^mizisM^ti 
x\^titmmmi-simm^/i^^^mxtK^i,zm 

mnzm':s^^x. ^miish±izmmiim^^xi±wf9c 
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1 2 

imm(r>mt:mwem!Rmx'mmzmm 

^cnmm^'mss.mzi r. xmm^ixf::itmm 
mizm':s\\xm^itmi::bimb-rmsiS:^ 

imm 1 0 2 1 m^ttzmm^izMLxmm^ 
cot/tmtmtmiris^LtmaM'^-i'tziiux. 
mm-'^t ^'-1^^ziltmLtzmtm^^i^tlT-^^^ 

10 ^nr-i'mzntim^<r)mnz^'yxm^ti 
immmnmmb mt. 
^<mxuifi. ■miT-mizm^xmm^ixim.(^ 
fiT&i>M^^mx*)i^-Hit^<mt^zbm 

imm 10 31 is^JB 1 0 2mazii\^x. mir 

X. 

mp^^^-iz^'^m^ztimtdT-i'^b. -etoA- 
-mm^iimm^bi}^. mm^zx*)KmLxm 

2D W±m^^iilZbizX*}. 

mrnxmn^T-^^ffimmim^'^x'^m txm^^ 
tmbi:mibi-imim-r-:? . 
immioA] m-3imio2ttzmo3fm<o'7 
'-^mtiii3mzti\>^x. 
ii<;s-m^m<^mmm-imsii.mb . 
mmmm^^mth^tii^imMsbbUz. m 
m^iz^mi>m3mLmb , 
'r-^'i><r>mmxmzmti^mm}^i>mm 
mmz^^hmim^mb. 
30 -7—!''p(omsi-T—!'^izMm-tmtiimbmm:m. 
biitK. mmmnmmi.^b'7-i^mmM. 
TS) t bmth V- m^mb mit:z b s-^ 
btf^—^mmijm. 

immi 051 mmir'ttit.i-^-i'izmwti: 

mil. -ei^v-^*»/i>^$fi?,^S:S3t-t5it 
IZX *) . v-:7 Sretiii-rs^ratiiV^r, 

mi-^&mmimmizmsiii-ixnb . 
^mi^msi{mi)>(^Mfii^tii.^ixij ix^ 
m^iiz^-tixmb . 
40 mismst^izmi ^M^<rt±^ ^tzftm-^mm 
^i:mmb ixmta-tMmmmiMb . 
mtftmrn'S^iznm-tiiz^ ^<ov^m^mm 
b LTJR •? mt^s^mmrMb . 
mim\iimbmmb srit'^, m\iimimmi±'^i 
b'7—s>mmwxs>tb^m-r&mxnb 
tizbrnm-rt-^—^comimj^. 
inmi 06] n^io5tmnzi3\^x. mu< 

^(Tm-^b. Mimt(^?mw±miizi5if?>}Jti^m 
50 ^bmmzm^sttibbuz. 



(8) 

13 

1 0 7 3 mmi 0 siettcfev^t . mam 

immi 08] mmiosmi^a^'^x. mm. 
$ t ^ mwiiz-mti tbiiz. 10 

fm^izmti mm^^k . 20 

mizmttmmt. mm±mizm-t&mi 
Mt. mw±mmmmbi:miizmmmti'?, 

[f»:a^jsii03 mmio9miz}si\x.mm 
m.mm^.m^z. mtf(ji^^m.bm-^^m 30 
mimmizn ommmtm. 

m<0:k^^i^yr')y^ti>bbUz. ^(nm^m 

^(r>m^}<)im^^mm&m:^^mbpm.LtM 
uzii\.^x<Ti7i.. mi-?—!fm^^WL<r)^mimmm 
\.zi'j:hzbmw.b-thi(^jS3m. 
[if*siii] mLiimmjiznirxm^sm^ 40 

mh. '7^9i)^t:,m,^iximtm^Lx^-'?i 

m^^ti:ifit>mm-hmsA^^b . 
miMmf7imMmi)^h^\i!,^iiimxfi\^x^ 
m\.z^m-hmm,=mb . 
m^m^mziihmm^b 9 ommi}''m-ki' 
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^<Dm&m^izxiiiimm'^m.m.^i:m.(i^ 
imm 1121 MSf ufeii«3tfc*f ixm^m 
mti!,-th^^mmmizi5\yt:. 

m.m^i:mmizM*)jMt^mmb . 
•tiyi^mmb. 

yyx'mmib*)^j:ifity. memm^m->(><^tii:h 

^(nm&mmzxi iiim^p(:>m^^mm 
izm o \iii-ism&m.^igLmb , 

m^i:liiiJi'litm^bmit:Zbimbi-& 
[iS*3fl 113] 1 1 2 iSSC^JV^T . tOi^ 

mm^mi. ^mm^mmi2':><7)xmiz7-)'vf^ 

-vi-^^^itLxmwzwm-hbbiiiz. 
-i:(n7±uirx^ y^i. mfumb 9 ommtii 
mixt:mmzm^^x:i-y^^, 
m<r)7i-ayx^ -yf-s:. mmmb 9 omm 
mA,fimi,zm^itx^y^^tx d itiz b 
imbt&tmmLi&m, 
imm 114 3 mmi:-tttmmm!iiw.zv- 
mis.mmmwtt:mtim^b. 

i^Lxwm^^zmi-th^mb . 

b. 

^mm^<r>tii:hm^ii'i^tii^mi!kizX ^Xtm^iit: 

mmmta-mi^miii^b miti^^smmiza 

mmzfSitxwmi^mtzm^b. 

m^mum^^tiimz-ssL<os^A,TA/D^mt. m 
iimis^&f^i'-yizMsBti 2{mmw%i>x a 
izm^nx^^izbimibi-i^^mm:. 

yaz. mmsmnmmmmtthmmb. 

i^^Lx'^mmiz^-fh's.mb. 



1 5 

simm&^^iS'-yizm'th 2mitm^i'^i J: 3 

im^ 116] fi*3S 1 1 4 ^TtJi 1 1 5miz^ 
^^x. imv—?<r)zmmi^ix. ^<ommm> 
-mizmiSi^^b^mtmrni. mmmiu 
mizmsmmmm-it&miikm^j:Wizs 
mtnufitiiioizsmi. 
miikm<'>m^x'h':>x. m^Rv^mtm 

iiibmizmiV-f'i)^lKc\>^b^. tSSi^mifi 

tix^^tzkm^t-tiyt^mm^m. 

v^T. tm^y-^^ff^m^mi-ffLx . ^com&m^ 
-m^zmmis&t^t^mtmmL. mmmm 
mizmmwe^:SMii-hmmiSim^j:f:^mz^ 

miSLmcom'^xh-ox . mMm^mtm 

zbimbi-tt/s^m^. 

imm 118] mmi *tfjt«*»m$nfe 7- 

i^Lx^mmz^t^^mb . 

b. 

^m®mtii:hm^^^mimnzi:'>xm^ivf:: 
mmmthm^fkiii^b mtf^^^mjmmzts 

mmmcotam^imizm^mmiziRm^. -e 
(Tifs^mmxm^mmmmm^^: 2i;j±</)xy^ 

*), mismizjci!s-ri2m.<m^i:^i%&iidizm&^ 

tiX\'^hlbmmb-i-l^^Ml^M.. 

rJ'fc. mimtm<r>mm:i:mtThtSiXMb. 

IJie«5fe**>i5>l|-f6«3feRt^e'7-:7A>4,coO*3K 
?rS3K iXW^m^zmii-^^^Sfb . 

b. 
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tix\^hb^<7mmm(r>tiitim^-bimj2,^. ^ 
m^mi^xmmmmsitiii^i:n&<oxy^ x 

V^JViMt^l^OXv^ xm^XX=y^ XL. Zix 
\.zi.^%t:,ixtz2\!)±(r>2Wim^(nimmt:bhZb 

10 K J: oT , mm^mm-^ 2 mm^im, j: ^ t 

[0001] 

i^mmmn. ^<r>mm:m&i\,z-mtm.mh 
z bffiX't hii^m.^wkhmzmmii^xTM.tj: 

20 }£{zmfi>hff)Xhh. 
[0 0 0 2] 
[«f*wSffi] 

(«!3}^JS»1 ) i£^. iSSlMlgWS:f>Dt=g-S^-eA 
hiXhi.o^iZ-^srtX^'^h. 

[0003] «^0!tt!lfl,<?)affitCjl^J|^lS<^^S:%t 
30 S^»TiW'Joyi«><^?t« ( j5lj;?.(f A'-n - K^r fc' ) 

Srj^figt. zh^m^mmM.xmm'ox. mst^m 
mtii^xTJ^im?i^fix\^t. z<r)m^imtt: 
i^xTMi. m.nmm}£mmm>^ y^'t is 

fflL-cv-^*^;^]Disi/x-fi.{cih«LT. mum 

[0 0 04] 0). «3iffi<oe^KJ:-7-C. >t«<?)M;?i|X>3 

[0005]®. Jg^mffii^rffiT t, , ^^-ttm 
40 3fc&<K&MtO^:«>. OK^OSr^tSClt 

[0006]®. m.tim\mm'ii,zm&.z^\Mt»>. ns 
[0007]®. mmxihhtd^\^\izvm^im< . 
[0008] (ie*, z<^m<^mmmb vxmtMWjn 

Ba5 5-3 3 837#4^f8. milQ6 0-2 9 9 9 6# 
^lii^^.If{C«fiiBa6 2-24 0 24#4:fffi'5rift=iei8 

50 [0 009] {«63ftft^B2) fie*. T-^-^-Hsiri:' 



(10) 
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b) , yryPh'-^A (Yb) fea:tJfx/l.h''>A (E 

mm^mmm 4,202, 49i-t#g^) . 
mTm\^t:mmmmi. m^^nfs 0 0 nmoo 

a A 1 A s ^^^-f :t- KSrfilffl-r S fc^OSKSSS 
m-^ii 1 0 5 0 n mftifitj) 9 . m^^TCSit LX N 
btYb<7)2aS:#:t^|,iltg^3tf*{i, ia^:5*»8 
OOnmCOGaAl Asl^^'fjj— KSrfilffl-refcM 10 
^comiS^m&^lii 9 8 0 n m#j£Tft O , ^imS^ 

ixYhi:Ercr)2m^-t^mmmini. m 

940nmi7)GaAs I63t^>f ?}— F ^ffiffi-t 
5 1 S3t<^SiSJ5SS«:^i 1 5 4 0 n m#jgT* 0 , 3fe 
i^/SttTC^fcUTNd, Yb. ErcosaS-S-^f 
IS^MiWi . iie«:S**8 OOnmWGaAIAs^ 
^^^-f Ji— ^' > S t a3fe<7)S;^^sg!r^ji i 5 4 0 n 

[00 113 mmms) miim^mse-Asg 

a Nat M0O4 ^) . s immt<nm^'7'v 
^y/*<a^«r^'l:'T*&Yb^, $^.?Be5SScs 

[00 1 23 mmwr4 ) ms mm^mmx-m 
timmimx-^—:^ im) ^m^u zco-?- 

•^-'^<ry^mt:m'^h-)mmi:,ixh mum 

^^^54-2 2 3 2 itfilfrae 1 - 1 82 3 l#4^ 

[00 1 33 i fe^ajHAJimi?, ^«cT?^«L^T 

4'{cv->*»-?>^-f SS3eco*ii$-«!aj-f 5 i fc {= J: 

(W;c.<f<tg3T3 - 1 6 3 6 9#4.^?8> 1tlS¥5 
-20 512^4>i}#.^) . 40 
[00 143 (tMJf^B^f^f 5 ) I2I7 0 ii. fi!*<^3t!^Sm 

ia/\'-3-H4 0 Hi, i^Sift^Oife, M;e.«f**Hg4 

0 2 ^sait-f s vi t {zii-ixmB-^ti. ^ffmmA o 

2 1 «iM=3:4^:^c?)^4 0 3 $'^-rsit?iJfta&?^ 

-94 04±{::E|Jfflt<}:->TJ^«S<tS, 
[00 1 53 wCO}itfl^<-3-H4 01*>iJ,ffifg^gi!;?i 
aXS^EIi. mSM9\-UA 0 2 S-sgSfJ-S ^3^854 0 5 
fc , |ffieSiSa^N'-3- h' 4 0 1 i)^hffi^%A 0 sautlrT 50 



f27-^'4 04*>ii.<0Rlt3fc4 0 6SrAltL, 

4 08t. mff>7yr4oscotiitm mr, z.(n 

-3-H4 0 1 {^J:^•Cia^Si^;t1ffg$•«l^iJt5fi■f 
e^i^lSl5409i:$•^■L.•Cv^S. 
[001 63 :L<r>mmM4 0 9«A/D^^S«i 
tX^^. A/D3!^STfna7-hn/«±fi^S:2ffl 
-((iLr, l(iiefilSl^'t-3-H4 0 H:fEII§fL/ift$8$' 

[00173 -mz. T^nr^^^^nimxzM^ 
mzmi 1 iZTTcTx 0 ^n-ornm^a t-^K 
<o;^5'fx<i^btTx9'fxLT, 2ffi^(:fif-$-^#t 

[00183 

[|%B^*fM^tJ:dt-tSiilli3 

[001 93 -r^h-kmi^i/tmi. ^conf-wa^m 
rnhmtixmiam^U'-ftifm^tL, 

[ 0 0 2 0 3 csoj: a ^m.mM^=Ht. aejK^r 
(yxfizm^m^ms-^i . 5^{>h^.mi^±% 

[ 0 0 2 1 1 mmmu(r>imfm-mmt. 

[ 0 0 2 2 3 ceo J: a ta!*(0^5t*l±, «3K*0?gtt 
[00233 (ftffilSS2 ) «3K«ii)^<^.^*S 

m^mmiWiL-tt tmb^msii^Am^zm^ 
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tx'ii^^^t/i^ix it^\ m<r)mE^Mm to [ o o s 2 ] :^^mt>{i, zcox 0 ^mj^it^i^jmis. 
wxt^\>\ &<m\<^^>9m(m»i:mm-it:i!fnz. m. etf 

[0 0 2 53 (i^^l^llsa3) fra5f5j:^^rNb, Yb. tixiiaz moot i:mitii)K zmim^xS) 
E r^j:t'mm(iii^mmmm. 't=F^^ xntm sA^t , z mmz^^^myiM^maitzmmm 
if}±^^\ :L<^ztmmifX'mxm^z^th^ *ttii®*»-:)ys. tfz. mfi;im=F-^^ xmumv^ 

w.^ip^ij^x'^-f. m;^mmiz^\>^4^mmm^h/j: [ 0 0 3 3 1 imimms ) mt. ^mm'i'i^-f 
\>\ tfz^<^sM, m3tfmi-t:ifi'^j:i:xmi^<viv? )/9Vx.-/vr^}y9-^^ y7^^i£<m±mm?kiz 

[ 0 0 2 6 ] S ^ i^m^^t>(rmi\,zxm. CliL raiSKov^T«±^l£$tir 

^ffimmmmm. m&<nfmA<^mz{,^^ [ 0 0 3 4 3 ^(r)t:.it>m'SM^x'imm=f-i3^fmLx 
mL<m<. ^<7)tiihiz-^is.xmMhzbi^x^^j: ^j^stt*^<=5:ofeo, mmizm^tnLm^ti 

[00 2 73 (mTmm4)tts^m:m5 6-45 9 [003 5 3 {mmme)mk<m^ML^t:^tsw 
a^'^miziiux . mi^mmuo^mim. r- mxi±my(^<^'^^mm o~8 5mM%$> 0 , mz 

*'fe«sfiTv%s. -«{=mo^jgTj)Sryp;&«;^ 30 m'o±jfi'OsWmM<^W)^^i)":>xvtozbm 
\mmzm< . mmm.x<^mm},zii\^x:.(r>^\M [00353 (gcfsiiiH? ) ^(rymam^Ft-kts^ 

[ 0 0 2 8 3 § ^. K> mmm^mi^t. fe. i^tlilfiEo J: 3 v>^3t«!*iffiffl§*i 

M*i«^a3iiJi« (W;ttfNai C03 , M003 , Nd x\^itfi}t>. mm(^^m^^^ii!csm<wm:mm 

^■^^h;ibxf^m.<mmimx\.^h. 40 ir<^ri. 

[00293 ^(T)^. miifzMim<oiiL=f-^^ xii [00373 ttzmfs^mm^m^-'b . Eufflirt 

i-1f-**ffl<r{cWrat-40tMU^:-f>^'>'*x«y [0 0 3 83 3<^)J:9=S:.Ii:*>^>g3t^^<oai*3&*® 
=5r€^r^.c:ii^>eoBilIft{cflBi^S>fy^'fc:{i, e^-t-^ [00393 {mmE8) mkim^mLmsx-ii. 

v:?-^^ v^' V ^^y^izii^m^ x'hi. m^zmt. m&m&mMt^h^ifzmiiJs-y 5 

[00303 ^fc, m{mKT5-26 1634^fc 50 5-S-aLTa)t^^-Cgjt-ri.m{C^roTV^;t. 



[00243 Z(r)mM^co±-h±i3^mm^\'^z b b 



{zmWz^j:i b 5tLTV^)t. 

[003 13 bz^i/i. zcommhmMmii. m 
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[00403 'eo^*iig3b&«A-7 5 y~im.ti m^ti^Mk. miUzm^mmhiTmizh'iXii 

mzmis9tm^i/^mmmnm<Di3mzm^ mh. T-^'Si5^i•Ja^i•*>^>#^><^s^f^ii.^^^v^^:ft 

^i3^^mm^mizm^ixi> . ^<^rzibm [00491 ( mmm i s ) ^m^^7 ^jv^m 

iz^^m^imt-thmim^'jftcK . i -yxm.-t \^xmst<^m^bm:t ^^mh-mi.zh'^x 

m.^<r>{m.mzwm'^hh, mtm.z^m-hzi:t^mm^zmL<. tt-rst 

[0041] (fiffiis 9 ) mfr)^(^m^'s.x\i. mwi^-9tti^\,zm'>xmnmr>^T^ 

Lx^^fz. ^<r>timmmiiM^\zhti-f. mmti\z m')Mmmmt^j:^-¥<z'^'im?i.i^%\,z^mL 

^tftffic7)fi!gttfc:HS*»*l.. [005 1] (a(eilffil4)!}flBT3-1 6 3 69# 

[0042] (SfffSia 1 0 ) m^ffm^SmnX m/it:>XfliZim^5- 2051 2^^?g=Sri:'tl5K§ 

[ 0 0 4 3 ] ifc. iliemffSIf S*ff±t;tigcO«3K«: * . 

<ojz^.t*« 01^13, ^j:(:>mzmm&mizm&^^- [ 0 0 5 2 j ^zxt^A^ima^mzm^i-itiiij. 

(o^mt. mmm^Mtt<mmsibmmz^\.-^xii ^<omiisi:tmiii&mm^t)'ii>miixmti 

[0044] ^<^f::Mzmmm'inzmmiix\^i 

WS'JlcOff?8*ijiiE{i^AI2a^\,^Ci:*t*->;t. [00531 (SffiiiSl 5 ) ffieilT 1 fci^^titlsSS 

[0045] mwivm 1 1 ) m<ommms.x' isga<^frHr-^n:j^4m#ou^H^ffl{4. im 

fi. ^sijgflggwi: jmpyxti^sfc^ V "J v^m m%f'^~'3-Yi)m&^titim<m^^zX'^x±% < 
it^Lx.mk-^tii,mm^'smt^^<n'mt(r>r>*>x 30 ^ss^ii.. w*), Ti&i)^fS^>'^S'®itzL^<. 

[0046] mm^^U^<nW^tmu-^<r)^ Tftfi*»^.c0Sit3tfi3&«^-^:< ^tS H? 1 ( b ) t 

(om^i^^^v-yhizmixmrn^mm^i^^ 10054] m.rm^^yifimt'^K. 



3 2 6 ^^fS, Iti^rae 1-182 31 #4^. 40 mUHz<.< , *o|Ji2S3eS5*>/5>,^Sil.|. 

3-1 6 36 9^i,mi^t/t#ggi^5-20 5 1 2-t itS:©lRLW^3gtt*''5,i5rS«-^{d4, 07 1 (a) 

Simik<nmnzX'iX-7-i'tpk^-ti&mm^^ 

X'^liithZbtZj:*)^—^1&&&mi:fi^tH><0T [0055ia!-5T. m^^-:i-vmm$iihTi& 

hi. L*>L'ir**<5. ic7>t*aJStAI«-S3£fi«4-f-(0 (^nmz1sm■i>7i'^imMi^ff)Wo^mZ'0\.^ 

^iiimm>^mtimz^mix^i<mti>i::if>. xisit>^&^itx^^j:\^m^m^sxi±. mJHiT 

'7-i'{mm^-^mtiin&iisizm-ritiibizii. m mm*^^i^9(o^—^izmwi-^~Y^mA 

m:\Bimmt^!mx'h-:>t: o , m^f^tm^^tn, txm . ztii: i -:><r>m!mwLX'ni>^m.im^. 

ti:ii(r>y^^-^ifihr>fz. V^^41^^7)'7-^*^«■ai7)^*»^>^:^), ^<r>^^{Zt 

[0 0 48] 2is:^BM^.{4*»i>ST^^{:^*T#^Sr 50 Jt*«^T?^jK$tTJt?i«yN'-3- K^SSBXJIST^IX 



[0047] (affi»JSl2)|!ri£<om.^Bg54-2 2 



5^K{4, 071 ( c ) v:ji(ti-o\z7i-uym^m 
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[0056] *^BgcoHW«, mKEL/::{S*iSffi<7)^:;SC 

m^&mi. mm&mi. ^ms^w.. ^sb&m 
[0057] :^mff)f&(DBmi. mmvtzmmi^ 

[0058] ifwmmcnmit. mmLtimm^ff) 

[0059] ^^HJc^mogWfi, |iJxeL^::«!*ftffi« 

--':^ffimihmmz<^^j:th^(^wmm^:Wi^t z 

bizht. 

[0060] 3ts:^BBoffioawii, Vimuzmmco 

<. T-f-n^r^^m^eommmt^i^-r. mzm 
iiEmzm^iSL?> z b hm^'SL o ^s^s^-ts 

zblzhh. 

[0061] 

[0062] I^2i0*^^{±. t!i^(^mi:m:tht: 

[0063] ss3<o4:^>g{i, itrxe<^aw*s«-r«.Jt 

if). mmdiK 3K^gtt7£StL-CNd. Yb, Er«0 
v^-m*>18JiU:07c3SS:^tf, Mi.{rFil<0-|^ 
< 1 ) . ( 2 ) 5:^S-^S§^ta€^!fe*»<l.=0:4::t 



i:'mb-m>(^X't>l. 
[0064]HE5^{1) 
Lnx Ai-x PO4 

iC*Ln{±Nd. Yb, Er cm^Jl-rif^hmSi^hfc 
'Jf*j:<bh imnim. AJ4Y. La. Gd, Bi. C 
e. Lu, In. Tbe:):5^;l/-rA>^3aR§il3tiJ'-=fr< 
ttia^TC^. XjiO. 01-0. 99c0ffiH«0ia 

[0065]HK^ (2) 

10 DEi-x Lnx Pv Oz 

^tf'DliLi. Na. K, Rb, C s e95^;l^-r*>^>S 
S?§^i:tii'^:<ttiac07C^, E{iY. La. Gd, 
Bi, Ce, Lu, In. TbC0^';k-7"*>*>jiiR$it 
;tiJ'^<i:t ia<^)7c^, LnliNd, Yb, Er«^^ 
;k-r*»4. iiJtiJ'^^ < i: 1 a^OTcm . XJ4 0 . 
01-0. 99<?)iElB<7)^ii. YI41~5«OlKHOgc 
m. Z{i4~14c0liH<0ia!ffl. 
[0066] m4c02|siS&BH{4, 85*^0 aWSr^-tSit 
«>. Siett^J'A Tt^ttx^i: tt F e t E r ?:WL. 

20 •^•<03fe^tt7E^OffitSc, Ga. Al, I n, Y. 
Bi, Ce, Gd, Lu, LaC0^^/U-7'*»^>SS?$<X 

-asy:{3). (4). (5) Sr^&1-5::^:S:^t■f 
St<0T^)S. 
[0067]HRii:(3) 
G3 Js On 
-«^(4) 
GJO3 

-ia^(5) 

30 G2 J« O12 

iC't'GfJY, Bi, Ce, Gd, Lu, La^O^^;^-r 
ij>^m{^iiti^J^^j:<bhim<^7iMb. Ert^io^ 

*). JtiSc. Ga. Al, I ntf)^;J^r*>*,Sffi$ 
ilfl'Jf*j:< b t, 1 a<?)7U^fc . F e i^^^l . 
[00681 S5C0*%BB{±. loiEcOiWSra^Sfc 

^iSttTegOffit^Sc, Ga, Al. In, Y. 3 1. 
Ce, Gd, Lu, La(Di^ll-7'i}^t>miR^tlfc^"Ki: 

<bi>imcojmiii^Lt:. mnrm<o-m 

40 (6) . (7) . {8) i^izbimibi-ti>(0 

[0069]-«b*: (6) 
L3 Ms O12 

LM03 

-^(8) 
L2 M4 On 

iC4iL{4Y, Bi. Ce, Gd, Lu, La<0/;t~r 
*>^)SjK3il^ii'*<fct»lffltf97t^fc, Yb*>^>^ 
50 0, MttSc, Ga. Al. I n<0^;l— 
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[0070] ^effjc^mii. fra^g ws-ajs-rsfc 

Srfl^S-tirJtNb. Yb, E rcO/;P- r*>^>SlR§il 

1 aciLt«#±5a-i-#:t«sfe*-(ii:5 it ^#i^i:-r 
[007 1] aS760*^^{4, ifM«gWS:^B!£1-Sfc 
ft, 3t^Stt7C^tLTi^^r<tt>NbS:tYbSr:S- 

iSiOiSiti^i:. 7}Vm±m^t-k^-^Lt:. mi 

{fTieoHRsi; ( 9 ) . (10) i^thzb m^t 

[00721-Sl^ (9) 
(Ndi-x Ybx ) y Qz (ROj ) 
^tfQtiCa. Mg, Sr. B aO^';t/--7'!!l»^>SJ?§ 

[0073] -m, (10) 

(Ndl-H Ybx ) 2YQ8-3Y (R04 ) 8 

^+QJ±Ca, Mg, Sr, Ba.i7yirjV-ri)^hm^^ 
tltz'i'-tc<i:^\m.<r)Tm. M{±Mo, W<0/;W-r*> 
'pSJf{5iX7tiJ'-^r<tt>ia<07C*, xao~l«Sffl 

Y{iO^0;t8/3W^<^tt. 
[0074] t^Bcn^^Wm. Iff^cOS W^afigf^fe 
ft. T2 R04 • nH2 0 (td'il.-^^T\iL\, N 

RliMo. w^o^/^-TA»<^>SS?$^^i:iI'^'5^<tt. 
lai^TC*. n«40JJLhO&e) t-^SnsSS-^tf^ 

^mmt . M o ttLm<r&tj:<, fc 1 1 Scr)i!{t% 

ft. m.m.imw. mLmmiznLxwjim 

mmk^&¥:iin'h^\MmL=i-wm'mb. frisii 
mt^shmznmzMLxmm^^-fhfU yyb . 

m\bi:^^Lf^:ibm^b-thi,<r)X'hh. 

[00751^1 offi^m\i. mmnmmm.-th 
3tft. mtitwmMtiK mhimmtiznLxWit 

mmmm.-^t^'h^^^wm=f-^ffM.mb. m 
im&m:(:>x^iz^mznLxmm:^ti>M 

b. imb^^-^UcL^bim.b'^h\,<nxhh. 

[ 0 0 7 6 ] IS 1 1 o*j«H^«4. mm m^m.'fh 

^ft. Wtmmt?. #^iSfci^L-CiRiRf#tt^r*t 
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S^ttlH^il^taj^S-li^cNb. Yb, Er<^ir;W-r*»^, 

[ 0 0 7 7 ] SI 202ts:||BJ±, mmWl^^mL-fh 
Jtft. ^ftfflfigW. 3K^^gtt7E«i: L-Ci!'^^r< b t, 
Nb^^riiYbSr^rU. ^■(TJjfe^ltTc^iOfllitcrMoi: 
/::«iWc7)iJ?:5r< b i 1 Sc^K^btli: T/P;^ U±S^i: 

[ 0 0 7 8 ] Igl 3<0*||BS{4. tfr^cOB6<J?r^t6 

<i:t)NbiyiJiYbS-tL. -eoie^ttTaRoftfiH 
M o tfi\iWffyJ^^j:< 1 1 1 a<^B?{li% 7;U* V±m 

±mbi^tit^m:i^itwu yy-izm. m 
^^ttzmiwmmi: . r-r^mizm tt^zbt 
mbtti^iox'hi. 

[ 0 0 7 9 3 35 1 4 c^*%BB{4. KrSEcTjgfitiSr^tS 
tft. jgffimSP^vrKiav^T. MI*tfca®3tt=^^LT 

i!:tsmmmi:^LX\<^lZbi:mSLb-tH>(r>X'h 

t, 

[00803 ^1 5ff):^mii. mmsmmiti 
Jtft. m^m^miz)5\>^x. muzmmmzMix 

i^tsmiSi:m^^ix\^^zbimLb-ri>h<ox 
30 [ 0 0 8 1 3 m 6ff>:^mii. m^Emm,i-h 

^ft. mLi::fSmii,znLX^^j:m'M^tlti:mh 
%mtX 3 OSfi%ifelTS>S i i: S-#Sti:-f S t>CD 

[0082ml 7<o*^BB{4. tfa^oaws-^Bicti. 

[ 0 0 8 3 ] igi 8<7)^mii. m^ffiBm^m-^ 

mmm'b^u y^b^is^t^mmimm^^^ 
mm^mzts^yx. mi^^^ yr<omm:^j:hmz 
^izm-imm^m o%jju:t&s c: t 

[ 0 0 84 ] mi 9cO*^BBJi. «ra<OgW^S)i!tt* 
50 btH><OXhl. 
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C 0 0 8 5 ] 112 Offi^mmi. fr^<^)@6<j^«^-r5 

[ 0 0 8 6 ] 1^2 1 <^2|s%BHJi, mcoummti 

^(^i^-izx-^xmwzm^-ti^ 
m'Ft^mttc:mmimmiz}3\^x. tau^y-ff) 
-^izm^^i}^^mm.t:iikA.ii-tKxm&t 

t'c^m^ y-xhtzk ^mLb-i-ti^cox'hi. 
[ 0 0 8 7 ] SS2 2(r):^mi, m^ff)smms.i% 

miznLxmmmmitimm^b. n^mm 
i}^(^(nm^-tt^^^t mif^m^mmmz 

->i)mi^^-^-Y(^}^ijmz^\,Mismi ltv> 
i^it^mk-mnx'hi, 
[00881^2 3<o*i6BB{i. ^amomimti 
fey>, m^mmitimm^mizwmtitmm 

^m=Ft. tiizm^^b^m'F<nmm±.izm 

mzmmimmt i:iitfz^i£^^mmzii\,^ 
X. msmmizxhimm^m<7)mmvi^, 

[0089] d/vstu 

^<7)9 o%izmm-htx'<7)mMi<7)i.hjjfi'o^ 

tmitiyt^-msiizii^^x. ifimmmizxi 
imttihcoxhi. 

[00901 L/vStd 

L : mmimLfzm<^nmm<r>^m 
V : mm&mmm[& 
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im btzmmmuizmm^im-rtmM'i' 



b. mimmMmmm^mmzmMi-i>mm^& 
b. mimmmm*i^^m'ftvcom±x. 
-:>vmmummmttbmtt i o izwm^nk 
m<^€ivyxb. ^w^m^mtph^m^ftx- 

lEg§futll20flu:xXi:, ^<r>^2<r>{h\^'yXb'^ 
m=J'b<r)mzmn^tit:X^)V vmb mx.tzz.b 
iWS,b-rt%,<r>Xhh, 

[00911^2 6^*^B^{i. ■m.<r)mim.th 
10 fzt>. m,mm\Ltzmm^mt.zmmm:mt 

^m'i-bmi.timm^{zii\rr: . mtims^ 

Y1fihmM^1xh^%^^~-9LX. -E-oaS3t«oai 

^i}^h<^^^zmrs^ mmmmx'^w\^~^y-i 

[0092] S2 7<^*l6B^{i. llrSB£7)SS<J$-H£tS 

^m=f-b. mismM=Fb^i^=f-ffM<r>m±ji.zw. 
^^ixtix^}^/Ymb. mmmmMm^ffiH 
mzm-ttm^^b. mmm^^M-k^m^ 
^mi^^bmt. im^'}'yhmmm^m 
wmmmirx^d. m^^mziii,mmmM<n 

30 ■^msm.(^9o%^z%mfhtx(mm^ffi±-^±ji^ 
D^tu tntKnm^iizh^ ^ 

d/vStu 

3fe>3:^.tXfc^J: mim^miizmfhiitz^Wmffi 

mmmmzmfi-m. ^(r>m.\<zmn\^ximm%. 
^^m-kitmi, z. b ^^b -r-6h<nxh4> , 
[009 3] 112 8«^3|s^Bm. wi'&<^mim.-rh 

40 ^^'^b.tmmmmmn^<7)-^\^\izm.-th 
mm-WLb. msmmmmt:^wihit'it\t^f^b 

'A^mzi.hmmmm(n^m.v ^ mm^msi 
iw±.Lxmt<r>mmmmT^^mss.ff)8 o %m. 

L/vStd 

50 j^fi!iaws-ft^i-{t&ci:?^i$at-r5t<o-cA4. 
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29 30 
[00 94]||2 9i7)*|gBH{4. Ua^OBW^^-t-S 

-tfe. it^pTrffciJ-ftHatiSV^-C , tt^J-Jt-r^^ttiftiO^ [ 0 0 9 9 ] S3 4 ffa^OS W Sr^-fS 

mim\^xikm^imimmi^mm^& mimmzts\.^x. ^mim-^mmimti. m 

^<7mm-(iimmizX'^xj&&^ivtz'^mm &mmii^'>xm^^^^£ii'^mm^mi^& 

^M^Bizi:^xmm(,tifzmi-fmmizm':f\<^ x-^m^^zmktimm.^mt.mimM^m 
xf^&iitmhiimmkimtx\.y&zbi^ 10 nmt^^ i>ytmm^^.^.^mMiznjsti> 

hfzii:mmmizm^\,^xmsbimiuztt:wsi mmt:'t^itz-mm'7-::^i,zmis%imi. 

[ 0 0 9 6 ] ig3 1 o*^BB{4, ujeoBfl^s-^fifei-s mssiMM-izti^^x . ^&i}Uis-^mim&m. m 

-^izmimmm&^tiJir-^&t. -e^or- ms^€#tc^ts3tms38¥Si:, mmmmiz 

i'mizmm^ytmsnz^d'^XT^^tiim^ i sssi^^fiii: 9 o&mtit'rh.fcf ^ 5 :':/-ci3i^$' 

3\zi5\^xm^^ixtim<r>nx^%i^^-^m^ii 0 Ris^n-t sftj^sj^^st , ^<r>mm^mzii s 

[009 71 SS 3 2^*^0314, friB<oaS^S:gljStS a^SfcSrffliJt;! t S-mfc-fl. tOTftS. 

fneiss 1 (rim{<^-7-'^mci^i]mzii\^x. 30 [ 0 1 0 1 1 6o*»Hji4. im<^m^'m.tt 
\m-'^%^<r)%tfmthmsAxut . m^iM m Lt:wm:\zni,xm^j:h^^ffmi%'th 

^#ai:-t&t>£?)T3is. m^i:i(tLxm&tti^mm,mmz^-ti^ 

[00981^33 <o*^BH{4. Birie^^BW^^-fs mssa^s t , ms£f/tm^&(r>mimit 9 o&m 

'?-i^i3^t>^$tL^m:i^'ti::i:izi*}.'7- ^m>^ff)iiiijii^<7)^^^m:mm-tmmmm^ 
i^mtii-rt>umizii\>^x. m -^^mmmm ^<^^mmmizxtmijm^(>m.m,-i^i:M 

mmzmtriTnt , '^comm6f^mim.tpi;>Witii ^mzn*) ta-tiSMmmm&^mb . ^(^immm 

^ti?>m?>,:hLxwm^iz^-r&xmt. mm pm^W}'(^iiiii^t.miiiMs.^B:smEtimL, 

wm'ptzmfix^^/dn^^ ^izMm-thm.m^t:it tkammij'mMSimt htm^<nmim^t:aii]-t 

m&b hxmmt^Mmm^nb . im^m b imtt: b srm t-r* tc^-cs>s . 

^■»iznj!(i-ti:kt §om§im#*eiaifit txn o as [01021^3 7ff)^mm, m^mmm,i-t 

i-mmLtrnxmb. mimiiimbMmbi:it^, ^c*. m^iii^^ttmmm^^M:'7-i'iz, mm. 

mimii'immi±mb-7—!'<rm&{mthibn m^mmmmtttimiSib . imm:Wi)^(>m- 
^i>m^nbi^tf::zbimLb-n,'L(OTi) 50 ^mmxz-^v-i'p^com^i^ixm^m^ 
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i^m\zmti>m^±mmz^tx^ [ 0 1 0 6 ] 

/DS!iftL, miwskm^j'^^'-y^iznmh 2 m. ^fh^\>mm.'^^<^im,^chht^^. mm 

mmhi.o\zm^^tix\<^h^b^mLt'fh{><r> ti\mi-hm:m^ijm.=?-i.^izt^^ti-'(>. mm 

•c*^. 10 w,^=i-i)>t:,mhixtzm,m(niL}jizhhimfm. 

1 0 1 0 3 ] ig 3 8 ff:>^%mi. . fr^<!0 g «$^t s ^ Sr® ;t T mm^mzwi&tt . ^(ot:»>m.iWi 

5^3e&t/«3a7-:?*»<^ORSt3eS:S3tLTmm^ [0107] ^12^2 . S 1 0 . Ill 5<0WJ{i, ^ 

mmzi:r,x^^i^m^m!>fim^mmti: ^mm'FX*)±n\^i)-h. ±.i}i,zmmm^i)% 
mitz^(^m^mzi3\^x . immm^mmm ^xi>^fii:mtxTi3ffm6m.=Ftx-?mti, -e- 
ti^miz/j^miimmm^t/mm^m <7)!t«)^3ti*iovgffiS!)^ ( mms)^ )m<, ^m^z 
mzmtxm^t^t&izm&L. t^—^mi^^^ib 20 {i^com^^x-^o, fi!ffltt(^ifii±**0ixs. 

mmzmjUiX'A/D^L, mimmm^^^- ( 1 ) , (2) ir^^-tiat^, 3K^«tt7c^i:u-cN 

V{cJtJC-rS2fflfl:1I^S-#-SJ:3(;1iB!(;$ilTV>SC: d. Yb. Er <o\,^'rttipimj±<^^iistsism 

[01041^3 9ff):^mii. m'£(7)Bmmmti ^ismiz^mtlt<^mliiimmT$, 0 , mmt<D\ti±jm 

mmi:ttimiSim^itifzy—!'iz. tirait ixs. 
m^&m^imtrhtsstub . mum^m^i^m- [ 0 1 0 9 1 ms^4 co^^sHii. m/mmu-^ 

I.S3iiRUfBin27-^3!!^^.«Klf3e5:S3etT^Stfi# ( 3 ) . ( 4 ) . ( 5 ) iZ^X o HZ. JK^SttTC^t 
iz^th^mii. ^<D^^1)^hiii:h$ixi>m.m LTF e t E r ^*L. -C-O^e^vSliTc^iOfBts c , 
^immti>mmt. ^(^mm(0&:fJiS^PP>Wi » Ga. A1. in. Y, BI, Ce. Cd, Lu. La 

fftafi#«}a3S?Kiixo ji;^^, -eom-f tsimTfrgaiaig [ o 1 1 o i ic^M3t#i, , miffmrntiim-yf^ 
miiii]mi2a±(r>x^^xu^i'i:^i-i2Ki± m^x^^hii^^^m'^jMmx-h'o.^iz^^ 

(DX'^^xmxxy^xL. #4>ii:t2JjLt<02<i^t: aU-f *«S:SS*i5*»t:*5V^Tif3iT*S. 

fi^^i&a«ii& fc I. i t J: 0 s fna«<ai=»it;-f s 2 [ 0 1 1 1 3 mis^ 5 co^i^B^fi , m^mm'^Hm 
mm^mhio\zm'sSL^tix\.^h:.t imLb-th ( e > , ( 7 ) . ( a ) i^s^tJ: a jfc^rsiiTeRt 

[01 0 53 ll4 0CD2(s:%BJ{i, Iffj^cOSWiSr^-fS Al. In. Y, Bi, Ce, Gd, Lu, LaiO/;l' 

tz»>.imifi^ttsmwm^^ixtz^-9\,z.ti^ 40 -r*'^.as?stLJtiJ'-=5r<i:t>iaco7ES&*^rt-cv^ 

SS3K&l/lirE7-?*»^<^RSt3tS:S3\SLTSI^fi# [01123 iO^^t, (J!*<0^»h{4M^r-5yi 

muzK^mkwzi5\^x . mim^mhmz. mm a if^r < *.;?^S:^r lt fc o , mM^xcry^mifim 
m^\mzWi&^Kx\^i,h^ffimsdMm^<^^^m -cfts. 

^fc , mmi^^y-mzwi^^ixx^^h b^<mmi^ [0113] mis^e . ® 1 1 ffii^^mt. mniam 

U(n^-)}^^^i^^ff)X=7^XU^Vk^h\':>(^X 50 yh7^/>^, y-f^t-;!'^*, 
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mm±Mmmx'mm?>iz-^'i^^t/eiii:hi^L. t'Srotv^s. 

*>-:>«^5:iiea^ft{;J: D^-fSC: i: i^X't?,. [0121] jK^ti l.@fflaE{:fcv>T, KiE^t) 

[0114] t^h^^ Nb. Yb, E r(7)i^)l^rA* (Zc^^tiM^m cOS-^-f-Y XS:^ft|.!gHi;>-o 

^(cjtsstTieiotKiDK&^jifSffiviiti^, Mi-mtiz^ ifi-^x. wM\<z\rc%hii.nm-^^x<nA-^^yi^h(rii 
w^i:-^-rt^mi'c-^^tiai.x±<r)mm^in< lo s^^s^t&i.. 

■r S C: 1 1 J: O , ^ija^StO^M^^ J: 0 16i±$-<i!: [0122] ^-^^ X^Wit t ^ -ocoSHii, S 

th:Lb1fiX'%h. [0123] M;e.tf*%Bafi.<OC aMo04 -SMt^O 

[0116] luiEU? . ^ 1 2 . m 1 3 iO^^PJi, m EffiRffi{i, 

*(*^* frid-jK^ ( 9 ) . ( 1 0) fcTp-fi^H, CaC03(s)+Mo03(s)-CaMo04(s)+C02(g) 

iStt7C^tLTit>'5:<fctNb^7tYb^*t, -f-cojK i:=5rS. (::<0*S^. M^ag«7 5 ort'&O > C a 

at, T;l-;<?U±!®^Jii:2:-&^LTV^.&. 20 LTC aC 03(s)-»C aO(s) 4-C03(g)oJ:o^RjE 

[0 117] :i<r)^m^ifi. mi-m^^^^hmA ifmL'3x\^h^m.\fSih. > 

mmmt.mmiT-:tyhili-:^yffii^^'mX. «c06 8 7X:tMjS*i|)5Na2 M0O4 5:fflV^St, 

^:t>3t^*W==^fl.:^:i^>^^^^}^5:x;^;^^-^0^/^, H1SKJES-eo:-r. CaC03 tMoOs li. SIMLfc 

-Jt^7~i:ybi}^^y<nm-^:hffxk'hXikth(r)X' y'yyC^x^iiz-^Wi^tix. wm'^crsmmWfTlfi 

hhiiK ^(nW!^mM:>mwiimmmH-Lx s, L<DZb\izi^w^mmwt=ti. Kjc^mtxos 

blXlil m<r)7)Vij 0 2m(r>rtVi] U [0124] ^fifcfe^fcov^Tli. M^Jf N d Y b 

±3S^S<7):tr*i^^:>3fi®v\ miJ£7-iiyk ffvgco^*^^^ ^^AtfONaz M0O4 &a«t 
M0O42- tL^:t&. Na{i6Efi, CaJiSUat 30 L^^r^JK^t^fc, *l|BBfq£OC aMo04 SrStf fc L^^ 
^fO. CaMo04 (7):fr*JNai MoO* J: OS^:^** § ^.icS^lf-f XSr 1 ;LtmIilTtc:L/;S3fe*t 

[0 118] J:oT. |S|t7-3^>t:S^tT^, 7;U;» ifttc^UT*^Bg,aJij5,8 0%, ST-^-^XlAtmJUT 

v±m^m^ir^:tyb iti:^mynmzmLxmm xam o%ki&<^-^xui. 

Tib*). ^±mtmi:i'mbfi.m^ii^(mmmm [0125] Hi^L^i^^zittfCom^xt. s i 

[0119] frSmscD^lfeaBJi, filBTj RO4 • n V^, ::«0|T£3E3iS<?DffiT{±, m^^coUf-^^ Xi^mi 

iiYbco!Sf^j:<ti,imir>m^'&yzmt, Mottili «aa«cSiat5i><OT'a=5r<(^A>ic>-Cfc4.. Sst, ^gig: 
Wco^^/f < 1 1 1 acOig'fcfSi i: , T)V/j U fc 5- 40 SLKtoV \Xii . ^%mS{Him^S,(,zMLX'^m&±X' 

Mcxjmitzfk.miyy'^i^^m^mix'mmL 

xmi-thzb ^i^fts to-c*s . [0126] m^Ri/!S!^m.ii. ^±mmffm 

[0120] zc^imizi-^xim^tiimmffim.^ ^^^am^Lxm. wmmifi±^\.M3.iinm}iz 

fffcLT, immzmmT^-ricLbtzi^xmnti msmmkLxm^^x^^^NdRi/Ybizmfi,^ 

m.mzwm&zt^zi:'ixm^Ltlmm:t, § a®gi0:<offi«tt*»4,;^uimoi^rj>s. 

^.{:«fi£i^fc:*J§ttc07^-/:?x«fii&^At. [0127] U>t^:**'3lSS*fcfcv^Tli. ISftilt: 
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^BS<ocaM04 lijEjr^^Tho. mik<^mmm :^h. i<Dit)tmim^:kt^s'o. i^ffimitm 

[0128] t.iimmmi'm.iiz\m-mrr. wm mmwif^ x >j .y vmcox 'j -y vmnm d t , m 

[0129] mm. 1 6 «7)*%BB{i, ^mm^frnm finite. *^oi^raw{c:iia=S:< ss^ks c: t ifix% 
mnmmi:mh-f:i'0'rizbm<. -b^^ur-f [o 1 38] iinES24i7)*56Bg{i^ mm^m(nm 

[0130] Mian 1 7 cO*f|BJ{4. EUBWiO^S 2:^ Li:. ^ft<Oi*.T*«0 l^f^t i i: WK^t'^H^ix 

3t(*&^©^-r>fXc?)3 5fgJilrt{=MffltS>ri:KJ: ri-^S^i*. ISWN'-«^<!0^iP**ir<iS;?iK6^# 

m®S:iRiafeO-rscfc*^^r<. -fc^f-iUr ^ frtt-^ [013 9] Mieig2 50*^8^ m2coCi^yXt 

[0131] uiam 1 %(n>-mmi. wmm>^m^if}bhms^^\.x mmmvi 

*fc*ft5JliSM^*58 0%iaJiCO<,£0$-fiEffl-fS*> 

eUS!Ui'v<iO®g3t<^3tA=5:^>t/tEpaill*lT^L!t [0140] 1^2 SO^^B^Ji, ?63K^^ fc Ltm 

[0132] lifiEmi ^ni^mm. mmmtmi. Y'a-mm:mi.fmmm?i\^x. aejt^t^^' 

J: 3 ^Tjt^SrffiitcJg^-r^ fc . 93«!lil^Hi>¥»fc 5: [0141] 11^2 7cO*|&HJ{i, mjg^SPffiO^ 

h. z.<m^^ii:m\mzmwt^m[thb^<n-^ifi 30 msvi:. xyvhasMoxU'/hm^s^dt. :t 

[0133] 15^152 0 mmi. mmmmm. [0142] %<nimm.. mmm^<m 

[0134] luffi^2 1 «^*SgHB{4, 5 5-<0-SUfcll 40 -f-^ASiltt-C'^ S . 

^'fii'h<nmm:^\l t ^ fc*-r^T3®3a-tl.^3eS5S: [0143] |ir^2 9,30 <0*%HBii|5^<oi: 3 ^ 

tzimLx.m:i^^mmm.^mMi-?>zti!fx -M^^znhht. 

# , ^3ef*:i^iStt*^«Wt3ffi3ftS. [0144] MSms 1 , 3 2ff):^^mii. v-^'Cis 

[0 13 5] §i5>K57-Cj:5^OR|ffi*«ia!*i0 {tS^AaSO^S^T-^'gPWSggaJiJ-j: ')-|-^;g<iS 

[0136] MEm2 2C0*S|BB{1, "C* 0 , -frCOm^f¥^\.^ Um^^ZfdmUcmiM. 

:SV ^|gP3JBtc^:r) T v^S/ci^. ^coPim<omi^^^ - 50 [01451 JIfc, «ASPI4t- rJ'SBc'^^^S&aSiO 
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[0147] I3ia®3 3 . 3 4<0*l6BB{i, Mt^S mT&tkmm^tll b . ^-i'&Mi^^-m^ 
{tS3lfBai=ffiS*»^.{iK»«tClini.T0f£jS«<O^5e*« [0155] ims 7=3:V^t4 Oc?)*%BaK:t3V^T. 

pm^mzx^xn^bm-iA^^if^mmwuzjR'oii, Tm<^mtizJ:r,x±t<^mtt,-ij. .I^oT-^o 

ttdihb. m^^mizx*)viM.m^zm^ii. irmm^couKji^imii.. mmmmmi^-t 

issmmBx^izm^mmhtit, hztizx^xmm&T^t, ^z-c. mm<om 

[0148] mmmmTii. m^com^:^^^ m^mizxm-^mt/tmmzmtxm'omi. 

^mm±^^bmm^zmlii^i^l. ^iTT^m ri-am^ii^<^uK)i'i^)biimtiimz^^ti 

^^izMj^tx^it-tumma^^L. ^(ommt tix'^^ xaw^^uz-^^'^-^ii, Tmmmta 

miiiiMbi:^x<o'7-i'm^^mzi3\^xmttzbiz mzmm<. mz-MuKj\^<7)x^>( xm^Tjmmco 
X 0 . p^tie-ihmmm^itmmixmmi^ 20 2 mitmi^h z b i<^x\ m<Dmm-ii,^j: 

m^izm.mizWi^^iit. iv~i^±m^^iit:mmt:. i^ff)m^miz 

[ 0 1 4 9 ] sn, m^x)jm&mizi5\^xmm xmmzmmt z t a^t^ 5 , 
±§$i&i^i^j^L. tm?jft^msi^hfcb^iz [ 0 1 5 6 ] iL^t, mm(ommms^iz7Jtii-?> 

(o^^-'f'm&^Etizm^m^M^mik^-^izb ^mmmmytmmizmtxpmizmmt 

tzx f) . ^iE^T-^'c^^A^mmffit ifciJttk ixm hb, i. 'oi^nmzri-^^^m^<D\^<ii'^xy^ 

^titff)x\ €!Stt<oi«i±A»4, xmc^\^<Mz^$-^izbtiiT^iff)T. mmm 

[0150] ffi2S35. 3 6o*^HB{i. mMtm ^mm*)^xmmmzm zbi/^T^i, 
is^m'^<r)9A 5 y</xmL'^h%^'^-9^zm[th [0157] -n. 1 ^<nv-^ ^^zmL^hSir^m 

b. 'H:m^m.-b>t:.'m^¥mmznLx'mi^m mm^^m^^iy.hr^xi^rm.mifmmzv'^v 

I. immm-%v^vmwtb . ^m^m^^ xm. wsmki-mximmh z b ^srv >. 
fihimmtmm^z^^-fhm^b , ^je^os [ 0 1 5 s ] ^ i-e. mmM\zm^LtMi.T+n 

^b\iw-j:h^%mi^hhifmL\mnmi^%\yri ^rmm-k. ^(nv^v^\,z^)Lti2\;}±<nx'^^ 

[ 0 1 5 1 ] -e-c:-c, mi<r)i&^mmmizm^^ b . ^]^^fyz:b<^ri-^3ym.m^<D2mitti^i}^ 
si^ff)^mm^i-^$i^i}mmmzwimt^. - 40 /i^^ffd^tct. mttsi-iDiitcM^ixscfc 

S3KcOB£4J-{ J , S 5 6 { e ) CDSIitgT'WS^T* in . 

< s miMzlH-iXm^b m-^-( 5 y^'T-f waiS [ 0 1 5 9 ] Sfe, iittlSiSlf^i&^lcfcV^T, Ttn 

[015 3] ^ZX:m^!&^mzii\^X. m%<^ ^X^^TTi'Uirmmt:Xy>{XttZbl.Zi.n 

B^l^^t^'-^ Sy:/&t'3=5r*<^>, 'Jt<r)mW^b9 Tt. *^-'O^ri:^0r-^^^<B4fi#^2^i■^k^i^^• 
Offififfl**f^i3t:J''f 5y^^'P-5-«OM^<OA:/j(I^S-R ^iit3<7immmbtZbfiZi'iX. 

eiiH-f S dfctciO, 056(f) <oJ:ot:. ^ij«^r:)-n^rs4ft-f fcitJE-f S 2m.im^^'^hi\. 

m,iiXv^b{>iizm.\^mm-ms.ffmc.bL 50 1.. 



<7)3S§ h^<7)m.iZ-K'>Xi^-\Z^th . 



■7-9 }Hmi)mMizm^-t% Z> . 



c. ^z-xzffi'^im.^mw^iM.b^^. 



(21) 
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[0160] ^i{fK^'<;^<0T:^D/||*^i#^^o^^ 

iif< Lxms^^<r>:7.^>(xm^X7i-v^r^m^i 

2 fi-ftfi-tc^ltaftS- fc S i: t: J: o-c. ±W<7)7 
[0161] 

\ixwimi., 

3 . itmssmmchmzmws.i^xT2^, 

1. [^5tft^r^t<f{=^Jtft*M!H] 
^3t*ffijS«l 

^t^JSttTcSt l.X'Jft£< b t^^i^'-^iv ( N d ) 

tf* fil^JS-fk-^ife, n±L< \t^yt ^-'-^^ ( N d ) fc >f 20 

V r/I^h'-^A ( Y b ) Sr-^tf^^gfL^Ti^ , 

[0162] i<^t«ifegfl:^4'WW«lfe(i*;i/iK>' 

[ 0 1 6 3 1 J: oMttwttt, mi^m^^-mb I 

X. m.^m-ir'JA^ ^H^Ji-i/'A • ^ vT)\^h'^J^ 

[ 0 1 6 4 ] N d t Y b CD^|r*;Hi-${i, 
2<0ife^*'^>Nd : Yb = 9. 5 : 5-3 : Iffi^^X 
mmmiX. *$CM3S«^#>^>9 : 1~5 : 5<0 

[0165] z(7)mmt. nmh-Hmzii o^bsl 

Ttilr^*!. M. D. Tay 1 o r ^>AJfg©t3t7{<?«S[ 
^X'(r>^-^y^WJSi[J . Inorg. Nucl. C 
hem. , 30, 15 0 3-1511 (1968)]. 
J>|.VHiP. N. V.a.poortiU'm.'^Lfc.im'mm 4D 
^t-iO-^ y rod^dri' HOMKRJS [Synth. Re 
act. I no r g. Me t . — Or g. Chem. , 
Vol. 17, 507-523 (1987) ] fcJ:0-& 

[0166] z<7imMmmm^t\im "3 , ^ 
ff)-m:r^hhm&mmmifs^m^zmix\^i 1 1 1 

( 0 1 6 7 ] * Jt i <^3t3K»<0¥i^-»:«S?-t^ X{4. 50 



lOnm) <7)*3iJj;-5-80%iyT. -eo^fic^^/i^t 

h^mmmmMi ( 9 a o nm ) natii. ^7 0%a 
^^ihzk.m^^cox\ mmiiTh^. JUyr 

bmmiz^*)mi)><^j:h. ^LX^y^^i^^-vhr 

[0168] ^3t««^:a«cs<j^s?jgM«-^ir<j:offl'3 

[0169]e&i?l. 24g(8. 37mol)i:* 
mCi-\-^)^M^O. 3 7g (8. 3 7mo 1 ) Sr^'? 1 
2 Om 1 ff)^ity^il^\,zmL-^j:1fii>taLXmmi- 

V y A*5§}a[S"#T > :i<nmmi: o . i N*i!-^ h 

'j-^j^mmvp^ 1 otiraisE-rs. 

[0 170] ztit\m,zm.^:^v^M.ems>^o. 

5 0 g ( 1 . 3 9mo 1) tWk.^ •y5";Ut''?A6*ft 
IJO. 54g (1. 3 9mol) t^. 5 0inl<0>f:t 

yssm.i.z^mm^'th. znmmiimmm 

[017 11 -eogi, 0. lNiOJgirCRfEmS:pH5 

mtrby^. mLtmz\20'C'(:5^mtL. e 

^iS*:ti''^A • A •yx;Uh''>A ( 1/1 ) 
iyflh. IRS<41. 6 2g (JtX$: 9 3. 1%) 

[0172] laUlGaAl As||3t:J^>f5j--HS:iiS 
Ub Ltimi.mA-tif'^J^ ■ •xT;l^t''>A ( 1/1 ) 
1S-&«<Olb!£X'<.^'h;P0-?, 980nm#ifim*:t 

[017 3] 02{JNd/YbO^;Uikk%3lSfi«i:O 
KfS^Srfi^ttH-e. HHfcSrf J: atN d/YbO^ 
;l'it{i9. 5/5-3/7, »4L<Ji9/l~5/5 

[01741 e*i?:^;r>^'>A • 'f •/r;I^t''>i.S^ 
<0¥l^S^1^'fX{iO. 2jum-C, ®fi3ewSili5SS» 

a«(0. 98)um) «;)*«J20%-C'ft'), ®e3K0Sil; 
Jiig«<0.(ji£T'$,&S:tx^>''>i. • ^ .yryPh'-^Z. ( 1 

/ 1 ) ffi^s^f^sc: t tfi! . z<mmin^mL'f- 
xmm^(mmsmm:hviizm'i>imnwL 

[01751 ti^mz. mmSL^iT'JJ^. ±y HxK^N 



(22) 
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[0176] :Lti^crm^#<7)m^dnmsm^^^£ tc^roTv^i3rv>*t;^';>/b32ac?)T^jijatSii: 



[ 0 1 7 8 ] 1310 ( b ) mj^crmm-cnhhtim commizmtmm 1 s miw^- ) <^iaR5Sr 

i!:^:*- i'''?-^ • ^ 7 x/Pf-^ A { 1 / 1 ) m^m^ L , «3K*<DiiiT*« O I^S^ t d t # , 

20 [0 185 3 c:h.fc«LTS3Kft<oi^,T!&«0i^Htd 

[ 0 1 7 9 ] ( b ) i4at3t«£A«L i N do. s Y b ms (h)<oxo izmif>xm^^m»^i^mti t . 

Oi^fSItu *<*1;l 3 0 0;usect\ i*>T*«')i$iat **Brffifc^r»). U^t A~c7)faiiSLSffi< Lt. 

d *5*!7l 0 0 0/isect\ 4<i±*<»)^ISltu ^j:t>{/ iHmmK-i-lZtiiTimthi. 

t:4t)T*<0^iatd *<t tl:2 0 0/i s e c iizmz [0186] CKOlt^feft^SeS ( P 1 ) i:«OIS|T, p 1 

/P2S1.. 80ra^«:gf/^-f56fS(p2) 

[0 1 80] fra!<oj:p«=m3fefi!^i*.J:*»oi^iat« f'^^ymmi-i>ztizi*). yi^'^x-io^mu 

^^t/^Mms^t^tx-mismmK. m^m^yrmmm<izmLXLt\>\ mm 

^iziiimi&com^ltHWl^mzX'ti. 30 3K**«B{ci'ML=S:v^i:V>oraSi*«#^H^Tl'S. 

[0181] S;tll4 (CS^-r J: a Sl3fe«!£fflV>TA' [0187] Ep©Jl*{:iJft5AW >-^^(J>&*${4, 5 

-zi- ]iKcb'mmM 1 8 mniifzmmtimi i o ss^-uuK^s-c^i^ . ^ta o iiJ-^i^v^iiMjei^s? 

;'iflie3te6o-?EPS'JMi84'OM3Kf*i&Stt£-euft. yycoi!tmi.5m&%ukhmx$> 

, fr^n- H^f fB<oij;^kiix 0 ?&« (0 1883 ymmm^u yyt Lx\t. mar^ 

• V}Um!^i5J:X/mizxXT>mtf^liJitO:c-T)\^ 

[01 821 ^rfe3 2«;^UvhSWC, «T»L<i» *^^ST^'U;l'«ji|=5:ir*iffiffl$^iS. zm. m 

mttXol,zfm<0^mMl8(Omzmi^6 0t:mi 40 ';t':i;Pr;l'a-;K jKi;t'r.;H:n';H>'. ;«;PjK^ 

LT, -e*Tj6»fe<oa3fe6 l<0**g3K-fSfeAl=3K»± v>-?-;W:;i.n-;;^: T>'ry, i-y^uyxiUt^ym 

[0183] zi^k^<r>mmmtti o<o&^&^ hmx-^ s. 

V . ;^ 'J y hSS^^ 3 2 itZtilfiX U -y h 3 2 aOffiiS:^ [0189] ^^?k«§tt*aA>f y^^fc LTJi . 0II;l{fy 

5tH47x/-;K r;P=^;l^7x/-;P^:ir<07xy 

80fi?$g**x U <y h 3 2 a fcStrti U-CV^I)iafciSII{cS! -fe U i'XX-f /P^rifOdi/yeSBI^if***!, . 



miii\iimmnznhtit. 



3 ecmmx-mmnzmis^imix^^i. 



10 



[01843 $ ^iznmiz^tx 0 (.zmmmn i o 



(23) 
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[01911 tti. mmmt Lx<7)wmuiL 

I N03 . L i C 1 . KC 1 . NaC 1 , KNO3 ^rtf 
[0192] SSfl^Jfc LTJl, 7)V^f\^y:!f]^- h 

[0193] ?MJt i^y 



10 



[0194 3Sm2:fifffl-rs;i:t>-C§S. P^mtLX 
A, n-^^SvB, o-^^5y7G. ^f-l^yr;!-- , 

[0 19 53 ^yif'Ja^yYr*jy^^^y^<oMi^(i^ 

[01963 



v^ui/r~y:f)\r- 
ij^i!y^r^^))Vm 
i^^):si^vyy^)-a~A, 

KC 1 

mm 

x^'y-;t' 

:L<nmm:-^y h s/i-t i i^jg-^^j-ticLT, ^ y^ 

[0 19 7] m^<r)i$m&w^Lfi^z.h. Ay^m 

[0198] :Lm^^'mm!mm-hf:)f). 

L , V y 3 y 7 * h^-f 3r- m'&^xm.^^ t 30 
a;?^K 9)1^4 m/s e cx-mn^mwisii 1 0 0 

[01991 ma^ y^'fflisgtfci^T. 'jmizmtxy 
^ni^r-yy/i^, :Kyxf-u>^/y3-/k 'Jyt^ 
^)\^y^u-h. Tfc, x^'y-;i./tifc7)^pMS-JijSL 

[0200] i!fieajs^{= t iE«$*iT v^i. i 5 1= , is 

rvyhc^i'i izmi&m^^b & tzsmmvht. 
[0 2 0 1 1 mi4y?mnzt3\,^x. :^i-^ym7^ 
'j/mmmt&im^^ixf&mm^ 1^^(04 
yf^msit. ^<o>(y^(omb. mmco:^^^(^ 

[0202] iOll*»4>BB^.*»^J:^{C. -r^'^xx y 



2nm) 
8 01 

13 
2 01 

11 

10 0SS3K 
2 0fift3i: 

«{±10~2 0cps<0|g!lt:*>St. ?S>gi^;*:§§<052 
-fb$**l 0%iaTTl^-^r?R»**f#'5nTEp)i'Jtttffi 

X -y hry yrJ'ffl^ yi^mWfil 5 c p s 
[02031 fffB'f>^'ffllK{:fcV-»T. x^'Z-^PiOSS 

St. ^<r>4yi'<n0mki]tmm(rKk%^<r>wmt 
[0 2 04] c:o0*>^>BB^,*»^:i9t. y^;/x-y 

hr'J yrJ'ffl^ i^:?'<^SM^:^J**2 3-4 0 d y n e/ 
cm. »t U<li2 6— 3 7dy ne/cmCOiEffltC* 

[0 20 51 Ma^>'^iffi*fcfcV^T. (KC 

1 ) (nm!&.^m^-^i.ximm<r)m^£h^mwi4 y 
^^^L, ^(r>>{y9<nVcMLtwm<r>±t^ffmMc 

[02061 Z.<mi}^h^t,t^^ji ilZ. ^yif'Jx. -y 

y y^m^ y^'<ojtffitii*<2 o o o n c mJiiT, » 
t t<{i 1 5 0 0 £5 c mj.:i h<^effli:*s t , wm^iz 
^ < s i'^' i^'x •/ hry y^tzi^ 

^j:i^-'^j:mmnt^tixmmmmix\'^i>. ^5:*$, 'f 

y^'v'x -y hry VrJ'ffl-^ >'^'«?)itffi$t*i2 0 0 Ofl c 

mmi^b. ^tznmfiimi3^(oi^izii.mm<^ 



(24) 
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[0207] IJIS-f y:7ja^tJoV^-C, KC 1 OffitK 
[0 2 081 ::«Ol2A>^.BH^3&«5:J;'jfc, >fy^'i^'x-y 

hr';y^ffl>f >':J'OpH*<4. 5~io.ffSt<Ji 
{ilO^iSiSi:,^^:? tftom^: iftt^mnmi^ 

[0209] z<m 0 (:*^Hj^^ y^^ v y y 

^m^y^ii. fi!iSS-2~2 5cps. aiB3S:»jS:2 3 
~40dyne/cm, ifcfflittS: 2 0 0 0 Q c mOT. 
PHS'4. 5-1 OfcSIIJ-fSitt^iO. ^St^f^tt 

[02 1 03 ^^mmmm 

N d , Yb . E r ff)\.ytirdp 1 afeUi<07c^$ -g-tf-g-S 



46 



[ 0 2 113 J; 0^f!W1I{=(iTfa«O-«a^ ( 1 ) . 

( 2 ) srwts 'J ymsdp^*j:hmmtimf.m 
i. 

[02 1 23 -«R^(l) 
Lnx Ai-x PO4 

^^LnldNd. Yb. Erffi-Zli^Tis^hmi^M: 
iJ'^^:<tt)ia<07clg, A{4Y, La. Gd. Bl. C 
e. Lu, In. TbOD^;!.- r*»^>SiR$<TJtit-=Sr< 
tijimnji^. XliO. 0 1-0. 99<0SHwSt 
H. 

[02 1 33 -®^(2) 
DEi-x Lnx Pv Oz 

iC* DJiLi. Na. K. Rb, Csnif>\/-Tij>h 
®S?$*Ut:$"^r<ttl«<7)7c^, EtiY. La, G 
d, Bi, Ce. Lu. In. Tb<0^^;l^r*>^>SS? 
$iTJtiJ*'^:<kt.ia«7cSR. LnjJNd. Yb. Er 

0. 0 1-0. 9 9<0lEffl«0»[ffl, Ym-5(?3lEfflfi9 
Sell. Zli4-14i^tEffl<0icffl. 
[02 143 'Srfc, HS^ ( 2 ) <OD.{i(gJ-f LtjC^T 
«^rl->. -®^(2) *<^X. Y, ZOtli3S« 



[021 53 :iixhmjiiii(r>mmmm (wm\^ 

1 4 ) ^:^>t/tit«S0!l (KiPf 1 5 ) tiJftSttji^^S^ 
^eftcoa^fc iim?-^--^ 9 ^rv ^ LH 1 2 (c^ 

•t. 

[0216109, 10 t^^-rttji*lS^i±#iaST 2 

10 3t. 

[021 73 011, 12*>'c.BBA>*»^r<J:^t*^BJcO 

mmx'nhfirz'm,mm-\imm(ni><^ ( 6;^ 

m) {Citl2LT^h$<4MmmT-C*>0, ^\,Z\tlum 

[02183 jtssm^mis-cg^ 

20 ^sm&LX^^h. 

[021 93 ^wn<nmm\izi^^ym i , mmi^xh 
xfiizmmx-hhW^isoimiX'^p V)V^^ii^ti 

013, 014, 015tc*r. 013t::^-fSS«lO 
J©^{iaiB^:S{iO . 81jum(810nin), 
;SliO. 9 8itm (980nm) -C'iSeOfcWtT, ¥ 

tSbtiS* 0 1 v^ffi/jN<oma^TJ>5 . 0 1 4 {; 
S^ttS^ 7 iOJ©^{i^3fcai;^± 1. 59;umfS)S«^t 
MLT, Tl^fi^lf-fXfil. OumXhhi}*^.^ 

[0220] ^(*iffl)£?^ilS-mBgtl.fifi«OfF!li{fA'^ y 

H^mStS^tLXFeUXX/Ert't^L. mzS 
c. Ga, Al. In, Y, Bi, Ce. Gd, Lu, 

[0222] 3i*)mmiz\i. TfB<^>-«yC ( 3 ) - 

40 ( 5 ) i:^h^m^miim^h . 

[0 223] H5K^ (3) G3 J5 O12 
-m.(4) GJOa 
— jR^ (5) Gs J4 O12 
{IL^+GJiY, Bi. Ce. Gd. Lu. La<0^^/P 

~ri)-m^^ixt::i^^< 1 1, 1 mff>jimt , e r a>i;> 

^OrO, JJiSc. Ga. A 1 . I n<0^;t—r*^/i.StF; 
§<li^>:il'->^:<i:tia07cSgi:, Fe*»^>^r5. 

[0 224] tine-«(3)- (5) &ir-rs«3tft 

50 [ 0 2 2 5 ] $ /?> C^aftWtCti, Ti£<0 i. 9 



(25 
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[0226]®. Ero.2 Y2.8 Fei.6 Ala. 5 O12 
®. Ero.6 Y2.6 Fei.6 Gas. 6 O12 
O. Ero.2 Lu2.8 Fe2.6 Ala. 8 On 
®. E ro.oBLao.ssFeo.a AI0.7 O3 
®. E ro.o2Lao.98Feo.i Gao.s Os 



[ 0 2 2 7 3 m et^^tfift ( g) ff)^i^mt^ 

[0228] fIiSiS^16-?*S (ErY)3 (FeA 
1)5 Ol2<?)%3eX'<^'^;^2:017HSrt, iJt, G 
e7*h/'f3r-h'O^HtSS#ttS'Hl8tC. InG 
aAs7*hr^;f-HiO^i-Jt'SS#tti&01 9tw. 

[0229] 111 7^7^tXoiZEri-l!7SlfzMm 
<^^X'<^' h;l>'COtr-^'tt*«j 1 54 0 nm(:* 0 . i 
iHznLXmi8l,Z:^Geyth^^:f-Y^j:(^Vfl,Z 20 
019lCS^tInGaAs7*h^-f;f-H{±. St^Sl 
4 0 0 - 1 6 0 0 nmOffiM-Ciif(.^S:*t-5*»^ . 

zm<o^m=f-b Lxmvm. wsmmmmz 

[0 2 3 0] ^fc. -e<0fl!JtCPbS7*h:J^>f:t-H 
(S3tSlK:i(!«?6 0 0-180 0nm) . PbSe7:r 
hrJ^-fjf-K (S3t'SJe;*<;l 000-4 50 Onm) 

[0231] mm<ox 0 ^m^j:(ymzm^'<^ >iv 30 
mm9i^mmizi3\^x i>mmz^(yiii . 

[0232] ^£«cifflfiitlfe4 

TCSiOfflltCSc, Ga. Al. In, Y, Bi, Ce, 
Gd. Lu, La^:/;U-r*>^>SS?$^i!tiJ'-"'5r<tt 

1 m<07e^i-t<A.mimi:m-ri . 

[0233] H(:ifi«iC{i. TE«0-«l5^ ( 6 ) - 

(8) *W-tl.«m*fiB«-fS. 

[02 34] HK^ (6) L3 Ms Oi2 40 
HR^(7) LMOa 
-Wt^(8) Li m On 
fflL^*LJSY. Bi. Ce. Gd, Lu. LacOi^fl' 
-r*»/i>S!R$ir^iJ'-^ < fc i 1 aOTcSt , Y b 
ifirO. MliSc. Ga. Al. I n(^f^/U-ri}>hmSi 

[0 2 3 5]fnaHS5Sj(6)-(8) i&^ttssm 

[ 0 2 3 6 ] $ ^, Tffico i 3 =S:?S^I-^ 

«3t*rS)S. 50 
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[02373 

O. Ybo.3 Y2.7 A l5 bi2 (1^2 1) 

©. Ybo.2 Gd2.8 Gao.6 AI4.5 O12 (m\2 

2) 

®. Ybo.4 Y2.6 Gas O12 (lfi^23) 

9. Ybo.i Lao. 9 A 1 O3 (^24) 

®. Ybo.osLac.gsGao.i AI0.9 O3 (U!^2 

5) 

m2 0mtM& ( g ) <0ttJi^iI^5f^lL»f-Hi-{:iB 

■^tTtst, mcrm^-cmLL. -e<oaK»*fc2*;i' 

[0238] fnei«i!S|21TJ>SYbo.3 Yj.? Als 
Oi2 0®lR%3^'<^' h)l'im2 IK^rf. 
[0239] i«o0A»<oB3*>*^ J: d t::coM3fe*fi. 
910~9 5 0nm#iS'C3feiaiRt-^'S:Wt. -5-<0# 

mtl. *«>1 0 30 nmi+3fiCe-^'S::rtl.it3t^& 

[0 24 0] 022 li. ^5fe#:Ybx Yi-x AU O12 
*Wbcr)t;Wi-^ (X) «jlS:a«3gi./>:^^«OS3t 
t^cr)m^&<oS^itt:m^lf.:MX'iF> S . 

[0241] ::oia*»ii>ajfe*^ J: 0 iz. M^i^Yhi 
Yi-x Als Oi2 4)(?)Yb<O*;Pt«'¥X*«0. 7S:iai. 

0. 05~0. 7, ntl<\iO. 1-0. 5, ^^liZ 
mKiiO. 2~0. 4 5<7)jEffit«$iJ-fl.i:, HfV^ 

[0 24 2] fneYbo.3 Y2.7 Als Onff^fi^f-ff^m 

t^mz^^^mm-^xi^*). A^t:ti^mkn 

rv^S. ^LXn.'F-^^Xifil'^3um(7){><otlf±tii<D 

eom&%m. m8om&%) co«4k*?us-*l, m 
tfim.'Fmn}mmt^imm/m)tif2. oarv 

[0 24 3]S3feftfflBfeWJ5 

CT;t.{fa[:R*«7 oo-iooon m<r)im(r)mmizftt 
Lxmmm^i-i^mts.n^itt:. Nb, y 

b . E r <0^/l^-r*» /5>Slt/?$ilfc 1 »jU:0«±3i-^ 

[0244] Mm^ziummmn, ^f-yj^. 

[ 0 2 4 5 ] J: OftfrWtcti, MieJif; > t 

ttSc^iSiffi^fe I R- 1 2 5 , IR-140. H^-fkaS^t 
S?COB!fn=feIR-8 2 0B^irj!»<ft&. rVY'^^JV 



(26) 
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5. IR140. I R750fcJ:t;iR820B^fflV> 

S-*-ti.W«iiii&firfE#±Mfcta3$S-li:S C: fc t J: 0 . 
•C# &a*{i:JaT{: J: S t <^ t '5>aS . 

[ 0 2 4 7 ] ip*>, mmm},zn\jx.W3m.^^ 

T% N b . Y b il^E r *»<oSlf tlfe 1 mi:<0*± 

Kh. 20 
[0 248] ;<Ofi®ffM?::rti.*lS!iDSria#-r&C: 
fc*^Til.^3tfti:t-CIS. Nb. Ybfcit^E r c?)^< 

[0249] ifc. Nb, Ybt5J:l^Er£0^;^-r*> 
[0250] dnfe^i-et, , 

mhi^'^umm^tixa*), Nb. Ybj5j:t;fE 
r<o/;p-7-*>^s{ffi.!t 1 mxt<^±mis!-^^mi 

Nb, Yb, Eri}>t>mStit:imJ±<r>^±Mi:<n1S 

[0251] z(^^:m^'^^^<^^:fmi. ^fc 

mtfNb. Yb, ErA> 40 

^as{fix^ 1 mi±m±m-trwmm:^fi'4'^ym<n-^ 

mi. ti^LtlM. D. Tay 1 o r 
*S?a[*-?0'f:t:^358iR*E*SV>llP. N. Kapo 

[0252] #^h^J58<^tSt Lt:iSiR1ttt«:«r-5^rta 
?%<ONb. Yb. Er*»<i>S{f<x^iai':U:<0^&±5i* 
**»!fefc*ft*ftti> !^tlS^§ix^:l'^*«0. 00 1 

-iosfi%A«»*Lv\ ^w^<7)is^mm. 001 



[02531 z^^mimitimmmi^ y^ 

ty. mt^*ji:-)\^7J\^n-iu (pvA) ^!rdir^"j 
[02541 mmi^wizmtxm txi^M^<.&m 

mmmi>L<im-^ixm^^f>iii. 
[02551 m/m^w^ yi^mM^m^ mmm 
xmntim^izmtx. ^i^m. mm. mm 

izmizmtx. #assfeift^, mmm^imix 

[02561 iim(7)M:»mm.mi:7^\imm^ 
x'hh, 

[02571 {mm 1 ) SSK^Jl-i^'A . ^ -y-f/Ut- 
'>-i.ii^iSlfiS95«:*2 0aag|5K!g}S§-li:, tmL 
^j:ifit>. 0. 0 0 5aftSf«07yh7^>':^^fe38 (B 

*fUg|tS8 m&x^ I R 7 5 0 ®JKffiS<^t-^' : 7 
5 0nm) SDMFlfi4S|5(C^A>Lyi?§?gSrJiS!lDL, 

i^^mmAz^M. mkLxfs^^f\mm3twmtL. 
[02581 {mm 2 ) m.m -/r/ut-'^A i sa 

Ifi5=&*2 0«figi5t.^ffl$-ti:. i«*t^*«'i>. 0. 0 0 
R-8 2 0B(RJRift;^cOtr-^' : 82 0nm) ^DMF 

[02591 (SIMPiS ) $cmm •yTyl't''>i. Ifi 
*a5«:*2 0fiMa5{c@S$-li:. fflfL=S:*f^>, 0. 0 

0 3mam<rtii^') y^f-y^^m ( B^^isgttss iaiftf& 

IR820B ©JRa^^^cOt-^' : 8 20nni) *DM 
FlSSgi5t}§*^t:t?i?«Sr)S0nL, ll^ISHmilCiP 

[02601 (it«Sff3l) LiNdo.5 Ybo.5 P4 O 

[0 26 11 {mm2)mmmix7yY'yit^ 
y^feSB (ffia* I R 7 5 0 ) i&m L^r*>->^KW 

[02621 i^-mmmm^immi'-siiiixf 

mm, J?;^2mm(?)HS8«t:^Lyt:. iSjSSSJRtfiSttr 
^{4, l«^&8m/s e cCOSaSTj^LT. lUIEfni^ 
GaAl As^^^>f:t-K-C. ie5£fiajl~3<0^m 
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s i - p I N3K»ajsgT«ia} t^, ^rt5 , tkta^miz [ o 2 e 3 ] 
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8 00 
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\ 0 0 



[ 0 2 6 4 ] ^3K»t ;^^^-Srffl(r>T«ffitZ 

ryh^^yy^fesg (ffijiKfe 1R750) 

PVA 

*/EtOH(8/2) 



555 [0265] (mm4) 



1 



0. oosasg? 
4 mm 

20Mg5 

★ [0267] (itiSfia|4) lii^SiUt«4tfcUTTyh 



Hmi^oi^titiiiSrjejiguc. {Six. 

6 0nmCO^S: (a) , 80 0nmO%^S: (b) t 

[0268] (mmms) 

IMSM 
0. OOSSJIgE 



^'j^^y^m (m&^ IR820) 

PVA 

*/EtOH(8/2) 

c:cofflfig^ot,^oS•^^^-;^i;^T24^S:Ji■SitL•c>^>'^ 

[0 26 91 [itm5)tS§Bm!i&m5iZii\^xn(V?t 
f - yik^m mSh^ I R 8 2 0 ) i&ffiffl U=5:V i^:U1.Ji A 

-■K'J^^i'^Sfejg (ffift* IR8 2 0) 
PVA 

Tii/EtOH (8/2) 



2 0fi5gS 

40 [0 27 0] (il:SS0i6) l5feig«tM5(CiiV^TaSK 

[027 1 ] mms) 

0. 0 0 5£figK 

2 om&^ 



Z<7)m&<nh<r>i:if^-/l'iJl'X:24t^^j^tSiLX^yf' #[0272] (RMMl) tSimmm6lZii\^X^.UM 
^mUL. Ztli:^y:!^=Jji'yhy*Jy^-lzmmLX ^y^SfeSg (ffiiBi^ IR82 0) ^ffifflL^:<,m« 
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[0273] iimms ) msm^me izh^^x^mm 

T^LT. TUIgifttfDGaA 1 A s^^^f h"?, 

m2] 



54 



)B3e*BgifL, 97 0nmi7)^S-eSftt-6Si -PI 

(^±^S7^;kAS ffia=felR-94) £-gv> 
?t. -E-Oifi££miS®|i7)^^S<?:<oa2f:S^-r. 
[0275] 
[^2] 
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[02761 1512*1 ^r^>t^t=^2*»feBH*>^:J: ^ iz, 

m^^j:m^m^izi'om&th:ibii'X'th. 
[0277] fIi2IIS£M4-6T#^>fl.;t^ yi'W. 'f 

[0 2 78lffi3K<*fi€i&M6 

t , M o ^ 7t liW<7)iP-/ir < i: {, 1 SeoK-fk^Rj t . 7 /l^;* 

[ 0 2 7 9 1 Mo tfM.W<0:if^< 1 1 1 ffleOBi^b^tltJSSO 



«^s^it^t«io<t S3r*>*ii7!j<a^ n^. 

[ 0 2 8 0 1 J: '9:a#6<(fcJi, ^Wtmid:<o-m 

(9) ^^-fS^b^TAS. 
-«(9) 

(Ndi-n Ybx ) y Qi (RO4 ) 
Stf'QjiCa. Ms, Sr. B a<0j/;l/-7**»J?>aiR$ 
iiTtiKt < 4: 1 1 a<07c5R, R(iM o , wcr)i!^f\^yip> 
^>®«;&nfciJ'-^r< 1 1 1 atfOTc^. X|± 0 - 1 OJEH 
iOScffl, Y« 0 S-iSx 1 ^(TifS^m. ZU 0 1 jy 

[0281] ^ ;ttt-e-0^ft{i, iXffy-m^ (10) 



(29) 



' #M¥8-151545 
56 



55 



(Ndi-x Ybx ) 2VQ8-3Y (ROi ) s 



1 0 2 9 0 3 C^i 3 ^T^ftii. Cii^:8-|S[. mt 



^*Q«iCa, Mg. Sr. B ac7)^</P~r*^4>^$ tcM^TtS^fctCioT. ^tJgife¥>f >^'y-if:^fc: 



[0282] ^rfcS+^OXatrycOfflti. ^ix-?tlO . 

02SXgO. 6&tXl/3SYg5/3<04effli:-rS l0 291]m<>{yir-blXii. Kf yifX^ ^■ft 

3t+'Ci^t7)YbJftSA5ffi<^rO, Xcomi^O. SiMtl fi^, -•K';x;^r;l/, ;K'J'>L':?>. 

3*)?fCI±3fc^ttjuSST$)S4Nd. Ybi§^'iS< 1 0 2 9 2 ] i0^f4!C?3«*tttov^T2|s:56HH^^*i 

[02833 T/I^A ViM^mt LXtiC a . M g . S o 04 iz^±m7im^mSLt:^^»b . i d 

r. Ba*«^{f^<l|.*<. "^'TiCa*<a*LV^. t:;<?^5l-y&r;l';& Ud^®t'*I.C a^: i: tJtSW 
r;l';*'J^S7E«<0^^r^(i:, 1 0Jg^%jaTi3fflSiJ-r 20 CaMoOM2#±li7C«S:ft«L)t«mtT, Tlct 

[0284] z<7)m.ytmmmi>zhti':>x\±. Nd^/^ -rsots^ lt. ^^Bja-cas o o^i^mmmt 

w(o'jfKc< 1 1 1 aoifftiii: . Tfv/i 'jija^at $: [02933 mzmMiz-o^^xmmti . 

il-^L, iflS-Tj ROi • nH2 O {titzLTliL ( 1 ) »*l^CDfS8 

i , N a , KCD^^;l.-rA>/5>SS?$tutiP-5:< t, 1 S iJct^^g^-e 1 oa!li<om3t*S:fmL. ^^COW.^ 
tsyy-yi':^^mzMlX. Ztli:m.l-kmzyy-y 30 ^TO^^^, atit^atftl 0 0fi*gPS:*tJ5SL 

i' :^timimix'mm ixmi-ti, zt^x*). n.^^^ 500 i^ra^^tcix 0 as ltisis n^tt <nm9pm 

[0285] yyyi'X^n<nTbtXl±t*)mNa ffmSltZjrit. 

ifi. tt:yy"/^X)tm(r)RbLX\moim.tL\>-^, [0294] {HMflFijy ) Nd2 O3 ^0. 9t;K Y 

[0286] yy-z^mmmmMmznthU-^ hi O3 S-O. 1^/K CaCOa ^5=^)V. M0O3 

^WCiyy -y i^xtimb tXffymd^&< . ^^9[^ m^-omz^Lxm^izXil. ify 1 8 r<7)^ 

mm^(^mmi:mmittiz< v^l, afcs-^ypjtiu isasT-? 5 o-ct#iat. 7 5 ox:x2\^m:^t 

0S:j@i5t«^g^SoH'<;^§$5ri:r, axh** -t. K^7m?#aL, aitT^^LT. S3t«cNd 
1^<=5:S. 40 i.e Ybo.zCas .(M0O4 ) B 

[0287] zffjiimxn^tLfzmmii, [0295] (m&ms ) n dz 03 ^ 0 . g^en. y 

Xi/tl juim&,T<7)mWim=FX\ ^V^'Jx.yVy'*) bj O3 2-0. CaCOa S-21^:;K MoO 

^^>'^"j5jiy#^5EPS9ffitt)ai-6. 0 ^2A^)Vm.LX. Zlxi%mzTig-^V^L. T)V 

[0288] Z(r>mtm>i^'^b Lt:«, WmtrnM 5-^^?Sol3r^S^LTS^tA^l, 8 0iC/h r 

$:±ft7tmiOS3e*«^aj:t«0 1 0%fc55:5^ -CiO^ig <mWcmX'7 5 0X;{C#iiL, 7 5 0X:X'2\^!Simi 

■¥50 0use ciart-Cfc 0 , 1 m s e cm'^J^/lX Uz. m.^Tm^Sll. 'mn'^^LX. d 

rni^xm^irm^lLtl'}. 0. 5m/seclJLh<0^ i.sYbo.z Casi (MoO» ) 24«-#;t. 

ffjIST'i^$-^S'ttSx;^7^^{c:i«T-ftS. [0 29 6] (SIM0iJ9)Nd2 O3 ^4. 5^;K Y 

[02893 i^^JliOitiK^fi, 7i<.liZ2 O^imLti ht O3 S-0. S^yP. CaCOs S:9tyl'. M0O3 
^«D*CStf-l)>W«**2fta%OTTS>StV^^fi|ix 50 i:24=t)imLLX. Ztlir^^izM^^L. r/l-S 



c7)Siffi. Y{i0^ie;t8/3(7)liHi7)Scffl. 



tifzmAi&im-hzbi)^ii>. mmbixmmttzb 



(30) #^^8-151545 

57 58 

i-SLi>^mz^Lxn3Sfflz}Jx. ffy 1 8 0*C/h rff) mizm,{i^j:i)''>t:. 

#ia2r?7 5 0*Cl:»BaL, 7 5 0'C-C2P#ra^B^L [0302] (IIM0513) Nda O3 SrO. 9t;k 

^, mmim'i^&L. ^'m^txm:»n(is Y Vts Os SrO. CaCOa S-5^;k MoO 

bCas (M0O4 )24$-flfc. 3 ^:8=tJVWISLlX. ZtHz^^y^yi':^lg.ni:LX 

[0 2 9 7] (Slifefi^lO) Nd2 O3 ^4. 5*;K Na2 WO* • 2H2 OSrt/l^Jtl : eTSE^J-JcS^ 

Yb2 O3 ^0. 5^;K CaCOa i&9*;P, WO3 ^L, T^PS-MSSoJ^t^LTmSUFtAtl, *^18 

5 24 t;W^^tT, ::^l$5E^tca#l&^t, T/l'S OX:/h r<0#®£St-7 5 Q-CtC^SL. 7 5 Q-Ct' 

tSJI) oij Ki^ L-tm^^K Ah ,iM;250'C/hr<0 2 ^ISlilM t^: . ^*l7Sf^ai L . *fol<*t' 1 ^JSIM 

OOO-Ctffiat, 1000'C?2^ia«l ti!feiSftS:L-C75-yi'X«^S(SrKi*L, 1201CT2 

^Lfi:, mmimmi. mv^^Lxmmm lo i^siaa§-tirT^3iiitt:Ndi.8 Ybo.2 cas (moo 

3fe{!|!Nd8YbCa9 (WO4 ) 2t«-^#7t. 4)8*#:fe. 

[0298] 1) Ndi O3 &1^;K Ca [0303] (HiMM 1 4 ) Nd2 O3 &0 . 9^/K 

CO3 i&21*;W, M0O3 5-2 4^;W5:«KLT. Z Ybt O3 SrO. CaCOs S:5t;K MoO 

mz}Jtl, 8 OX:/h r <?)#iajaS-C7 5 O-Ct^ K2 wo* Sr^;UJtl : et^^i-tCiS^t&^Us T/l'S 

7 5 0'C"C2K^SMJiaUc. mi^tSJ^at. tS!I.OfftC^UTm$Hrt=Ah.. iHjl 8 0*C/h r<0 

^Xl^^LXnW^f^di Can (MoOt )24&# #iai£K-e7 5 0'Ct:#iaL, 7 5 0*C'C2^iaMfiS:L 

[0299] (mmi2) Nd2 Oa ^0. 9^;k t7 9>y^'X«i^4^K5*t, 1 2 0*Ct'2l^[SI9at*$-fr 
Yb2 03 ^0. CaCOa S:5^;K MoO 20 T^frNdLs Ybo.2 Gas (MoO* )e 

3 ^8^;WfiaXLT. Zix{zm.y'5y^^:^mi:LX tz, 

Naa M0O4 • 2H2 0^^;Htl : 8t'3£*KS^ [0 304] (itif^9) Nd2 O3 ^0. 9^;K Y 

mi. TJUii-m^mzmxWl^^zMl. b2 O3 «:0. l^/P, Na2 CO3 Sr5t;K MoO 

8 0-C/hrC0#iaj2]I-C'7 5 0'C{C#iaLs 7 5 OX: 3 i:8=e)\^WSiLX , iilSr^^til-^^^L.. T;L'5 

T'2B#iaMJSt/c. «Ji£IITft?^at. mi'^Xim tSSotJtt^LTmSlf (=An, 6 Ot/h rO 

l3^»ftj?5-LT75-y^'X<^ipJS:KS*L, 12 0'Cf #ffliflKT6 5 Q-CtC^iSL, 6 5 0X:T2iBf|lMfi£L 

2lfi!fS|gfll$^Tfi3feftNdi.8 Ybo.2 Cas (Mo ^SfiK^ mJ^^JL, lli4:T«)#LTS3^iftN do.9 

04)« ^fl^i, Ybo.iNas (M0O4 )4 S-ilJt. 

[0 3 0 0] i<OSJt»<O%3E:^^^'h;l'Sr02 3C. [0305] (it«{fi?IJ 1 0 ) Ndj O3 iO. 2^:;k 
JVl'XmimzittlVlM^mt:m2 4l,z^ Z<0^!m so Yba O3 S-0. 2t;K Y2 O3 SrO. 6t;K Li 

c7)a^«ii<7)¥Jt^EI2 5K'?-il-fil5^-r. Hz PO4 1-12^/l'^LT. iflSr^^l^M^^S^ 

[0301] *;tst5tf*:i 0 ofiais&*icaaL 50 T/t-s-Mjaotjic^LTmsyptAh., 7 0 ox: 

ommmi,z:ssL*)iiiLx^mLfzm±m>m^s.. x2m^^it:. mmrmmi. in<^hno3 

ps:^^mim.=f-jmkiz^itii^i)''>fc, ^(^izzco^ t-ssst. ^^izmiX'^if:^. mk^-^x^m 

3Ki!|s^lN<ONaOHRi;CH3 C00H{:24B$|Sia Ndx YbvYi-x-v PO4 Srf#:t. 

li^^mmmii 0 . 9mm%xS) o , imm*t>is. [ o 3 o 6 ] 

<otiiix^mit:m:tiimmm. mmmt/m' [^3] 
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(31) 

[^3 J 



i^g§¥8-l 51545 
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[03 07] iiO«3<J:0HH^*»^riot. tS*£0^ 
»Sfe0lJ 1 2- 1 4«Ot<OJi#aEnJSilt®L3t?4gl /im 

[0 3 08] ttz, mm\ 2hm.m9(rymm'kn 

•f. iixli^it*! 0 0SftS15i£-*tifS«U, -^B$ia 
[03 0 9] I«Oia*»^>^h!)»*J:dt=, ltlKM9riil 

oafi%j.:U:io^3fcf***}StB-ri.<ofc:stLt:, 

[0310] Z<r>mitmi 2-Cf^SLn:m3fe«c7 5fiS 



x^tuy'fuy^u-hlzmMi^iifSMmliZ^^lXd 

[0311] z</)^yifV:r^yim\'->xiom<^mi 

a-fA-n-HSrEp^Ls Zil^:0. 8msecMR8«0 
^^810nm«OAVl'Xg5^i'|^-C'ag$-*. 0. 9m/ 

s e ccr,mm^m.imiitt'^XTMzf)-ift:t 
d 6 , A- a - H-cEp^sfi^ 1 owmmmmvm 
izmmiztifixttz. 

[ 0 3 1 2 ] 2 . L^mmmmmirm^^wizm 

X -/ ytmiy^immmzm.x\^h, ziTi^y^^-j 
©. t^m^Biiiimtx-fyi'miii^^i^^mm 

(2>. txVSSi^SDffi^jSrifilM LT^ yi> SrttaiS-li- 



(32) !^^8-151545 

6 1 6 2 

<3». mmizj:r,xm&im^ lt. isss-tirs ; fc t J: fc^^ift^^-^-'f x*«4 AC mJ^^T, s ^^fc^s^ l < «2 /i 

c 0 3 1 3 ] 02 7tt, mimmiwj^mmm 10322] * /^ras^^s fcffifflt&^3K*F4^co 

# v-:?^A#=5: i's- H «y h ^ h y -y ^' xfcBsirM-ii ^ti.«3tefm^wi^^-y'f X(0 3 5 ism. ff 

•c, yx;i.5A>^.iaai:?^is. [0323] Sstf^ss^^^m, ai$-rs;ti60A'>f 

[0315] c:<7)yx;U5rtc|ggsntv^smM^ . y^^oie^ii^Kov^r^Ufc^*. ae^K^: W(c 

6{S. WiS7{=ir>r-SiOi5S[S!:T'Si6LTV^S. ^{wJt^|.*Sj^^*f8 0%JiLhs if^K{±9 0% 

[ 0 3 1 6 ] y Sre^fl:-fl.fflgJ:^Jtfe^l^=im 20 -ej)!. t **¥i|BBL;t . 

^mii>mm^ixt, y ^ H'A±izmLxe(imJSt:m^tf^nir^t. m<o 

[0317] z^>f ym=f-ii. mM<^nmfm^ti mcommm±i,zm{riLx(iimmsii.ifzm^i: 

Tv^l,^i|6]^9, 9mMm-ti>t^s^9Mizmt x'm:\iiij<om^^-itit:ii.m^±izm^tti-j3 

fflfsj fc , /x)V5b W'n^<r)im^maLmzi: -^xmb [ 0 3 2 5 1 mi&ffy^mmy < ;pa± t^^fe lt»^ 

^zm\%fct:^mLW^\ ot^ts. swtitLT, mr>}L\zm^uzmmmmzms^i-j: 

[0318] E|i»JC:ffira§*t^:*^-57t'f >'^'(i. ffl|6i$- 30 fflflA^JbS . c:«0Stil^riaa<?D^>:a6tMt LJta^K** 

Stti'tc;^^:?-! \ ^i.'iXm^%h.xmWfivr\ 2 jERtfW=, ^5tf4cO?Sttfl:{cW^U-C:^$=5:l63Kai 

[0319] B9i£0®3t*iSfi!t^?!l*WJ?ilSI35ff fc t Ximimm-htmm.i. 0 t>/h$ ( 0iIi{fT 

[0320] TOJl*ti5{t*^3eft?4^o^^t::o , ^3K*(Oiie$&$j&ii5v \ 

(-^Ta>?^w tJtis*, S3feft44^<^t^*» ias% [0326] i 5 \zm\'mmmwml^^ 

<n^-M^ti^m^z%'ixmMmm'i\z-x%<t{:h -Yi-Mnj-Yixzi^mh^. enfjiiimha 

>^i/x7 hr'j :^h^x^ y-^weiirt'c^EiiiiJte** mix. mm^zm\mmnmM.^^2o%i;x 

[ 0 3 2 1 ] tieoT, mmMzmhmmi=i-ff>^ Sl4{2fc^t'ilfe. SH^t)fi<5r o , 

izi. 0 , nmnmmLitmL. l*^ tQiiBiis«#4 [03231 i^:*is^^Mfe^tcsi4jifflug^gm 



( 

63 

[03291 nmmizmtf¥m.m'ii>*j:im^j&^ 
[03301 mmiz^-tx d izmtm^s m. mm 

fSflS^l 5*JiSA§fi, jSjfettmi6^ri5>W:52«l 
[03311 02 9{iSffife 1 3^mMi:jrctmX\ 

zmco^iimmmi)^mt^xis*). m^m 
m^hfc'^^vi 9i^kAt/fmix^^i. ^ixn 

mi 1 3 irfmt&mz^ tl^yOl^ l 9 S-iSgife 1 3 
/H gcOftS^Sfifgfflljl 3*S{C^^rot«lfSf8i?)^ 
IiS«fiS*WJ§flTfc 0 , ■eofflSt^'OP 1 9 &flS 

[03321 ::<oWfiifi5ffl!fe{cov^riiBjt^**, « 

[03 3 31 ^Jt^wMtiijX5fefi^CM^5fSfg^U 
[03 341 03 0 {4, ffffiA'-a-K^f^iOft^t. 

[03351 mmizm>tyiiimmi -mt-rm 
mtms2oiz^x^tix. ^ffsma^mK^n^. 
ixmmi stzimiiy^j]^! 9mmitix\^^i> 

KliO^^H 9AsaS^$fLT(r^St,<0t-?-3T^:V^ 

i9i}m^^ixx\i'^tmizm^<o&^i^<o^.i^m ' 

mix. ^S:l6-mJf7</H9**fi!i«$n'CV>S 

hx. m^(7>mswnhix?>. 

[0336] 1 9m'S^iiX^->^\ymm 1 3 
«OCR2 2{3i^/t,tlTfl!fi!ftl 3±(::ie«$<XTV^5 
5^r(3l^{cM5fe£E0f 1 6*<3K;!i«{:S2;?kK'c> 

ruv^' ( UP) 2 3tj:-»TSjfettm{ci3g-r*A-- 
3- Hffi$s**fBfflfsr 1 3 m^mnzwrn^tii . 5 
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[033 7] i«0j:afcLr9iS!l$fi<:Slliil 3{4a- 
-a-HSt»-f-J^g2 4Cj|J^n. A'-3-Htfll&3te 

mis^mmizmift^, 

[03381 y<f\^l 9S-ft!i€L^i5®ai 3J4a'-3 

1 0 3 3 9 1 mie^N*-a- mwmm2 4 ja, 
) -mmi^mz^mi>mssi^mt. m:^nt>tirz 

ii^t/p(>±izm^^iix^-^i , 

[0340] (3e^K^aco^0il) 03U4. ^■ 
5liO^:irift^mtmmmbi!)^ti,±izn&^ilX\>^ 

s. 

[ 0 3 4 1 ] ^- L-c; -^^3e^5RI±i{5«»U— f IHJilI 
K26fc. ^f*!^— 9*2 7^:. Uy>C28fc. 
cD57-2 9fc. TO^:^X3 0. 31t.X!; yh3 

I 2t. y^/i'i' 3 3 b. y thy 3 4 i:i}^i:>m 

^^ilXUh, 

[0342] i(jfe¥«fru-r2 7ii-t>m^irj::mm 

3fc6 0{4^yX28fiSgiH;lmm{C^SiX, 1131 
=fir ^ Vtia 3 2 tiS^f J: 5 C 5 5 - 2 9 <?)+3»iCilift $ 
iTJtea*«*«>2mm<oa?L3 5«-ffi'9. VyX30^'{t 

Lxwm^mi ox'htmmmi 3ffi^miziiihx 
mizm^fih. 

[ 0 34 3 ] llS3fc6 Oi&S^L^rV^TS 7-2 911t: 

fcBift^.t)S6^6 oc7)-^**ijiem3 5t?»[.jMait: 
j:-7t«-y ^<^tz^i,zmmi\ 3m^zimth 

s:mm2si!^BS?L3 5ffmmT\.zm-thmii'^h 
tmmx\mm.nm.<^^^j:}£-i:^^Lx. 
mi3 5<^m.wfi2mm\iznLxmisiitt om^mk 

1 mmCLTV^S. 

[ 0 3 4 4 1 COffffiilD 1 3 «ifia|;t{f4 m/ s e c <0i§? 

^mL. mMs^mmtx. m:mi^ctv>x3 

0 TSaK-t S . gJfeS iTJiJKfi 55-29 T'KIt §fl 
•C, ^2^{}i\^>X3 IXtm^il. X*J yVmt32 
^j:hmzyH)\,93 3im&LX. 7tVir^it-Y3 

[0345] mwL 0 iHi»{4, mmm^b y-ovm 

KSri®;l?t^aiIIIK3 6fc. Zffi'ft5Qai5|f|3 7i:, t 
3-K|51K38t, i^Ur^Wy^'7x'fX39i:, t 

[ 0 3 4 6 1 lines 9- 2 9<0ft*> "3 (p-N- 7 S 
ffiffltSC: t >'N-7 S 9--C*)il{f®g3K 



(34) 
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t fzmmo *>4% tvy^it- h 3 4 fflstsst 
ri±K«3^om:^S:ia o , mwm 1 3 wn- n- Kf» 

[03471 tit. mma 1 3 t{ife>?^l|[30t<^*i 10 
'?-fit*tJStl.>trt S 7- 2 9 ^ 3iilt:<:3fe«ill511!i& 1 
tnjf aSfiHiii 1 3 <7)jf $ 0 > aij$iR03Kffcfr 

[0348] 033ii, ■mi.:^')-/vmm2m%t 
^mAmmhfi^mx'hh. icowc-ii^iTO 

>yX3 owBtr:frk:;:^»J -y hSiJtJS 2*<ES$ii-Ci} 

0. SI(1!|!!I13 (jgmmgi3«10)«EPTO18*»A> 20 
^Ltim.e 1 {i;^ U V hgl5fj3 20;^ U -y h 3 2 a S: 
aoT®lTOUyX3 Oii!It:^*>*l.S. 

[03 49] |Rl0tfclr^TllllT^L-Cl^5J:3tEPS'J 
fll 8*<Xl> -y h 3 2at*t|6lt7ti:# t56L;tSS3K6 
1 \iX U -y hg?«3 2 S5jISj 1 3 

mmmM l O > <^ffijMt J: oTX U -y h 3 2 
TSrilSLft^ffll 1 St^i^%Ltim:(> 1 
S^) J±;{?-yh-rSJ:3fc:. -y bSi5«3 2*^iatt*>fx 
"C V^S , ;:<0 J: 3 1;^ 'J -y h 3 2 a tit |fil LJtEpfiJJi 1 

st^hmstt 1 <o;v^stRts^«>ic, -y hgi5*j 30 

3 imm 1 3 ({iSJg^^ff 1 0 ) C7)m#g6 2 

[0350] ^nt:»iW\^mmmi 3P^^tix< h 
t . mwmi 3<^mmy^'} -y vm32{z^tir>x 
f?±t^>3, «y ha5*f3 2ifimi^»htcicm 

[0351] -e<o/iy)*^B3liEI3 1 {.zmti: oiz. x 

2TOU>-X3 1fcS)C#^-3 4c7)StESL!t. dcD 
idtc-tSCifctrJ:'), ;^'J<yhgi5M3 2£0(8gl^ffil;l 40 
=2:*5'5.> m#a6 2i:mi¥fluyX3 0t£^®*»;*: 

#<fc*i. ^viiirai3ta3s*f5r«&fc5:&. 

[03 5 2] 034, 3 5{i, ^fjJU— f A»/J>!fl:>j3 

ra^iiiBffl.^A<oa-e$>S. ^«:f-yr4Hi0 
34C^-f J:-5{:. Al«ti4 2, p-®Si4 3, p- 
GaAs3£S44, n -Ga As*>ft,55rSBSlEKl:ja«> 
ii45. p-Gai-n AIx As*»/»55r4^9'y HJi4 
6. P-Gai-Y Alv As*»^)=5:?.JStt®4 7, n- 
Gai-x A Ix As*>io5:l.^'7'y F)B48, n-Ga 50 



As*>ii,5rS4r-^'"/rS49, n-||fii5 0C0®l**> 

[ 0 3 5 3 ] -€-LTCiOi|£««c^ •yT4 1 *>i;>aj*$il 
h\y-f%<^WS^J^^-y5l\im?miLX\.^t. ^ 

-o-Yff)mi\zmLx\^-niifi. *.^X'\m35t;z 
wtx 0 izmm&mizm\^iifi/<-a- 
m 1 8<0:^:&ifijASB>ri£SS^^'«^-> 5 1 <nm-ij^ 
\z^<iio\z. ^misiznLxm^ixh, 
[0354] ccoj: o {zmi. vmmMf-^^->^ 
mth t CO J: "3 1 mm 1 8 tctt-r siiitBs*^*:^ 

x\.^i, 

[0355] mma 1 3 (ilJJi If ^y^f Ki* & CO'^W h a 

mmi 3{issm ofl^is^ti.^*««>s. m 

TfiLirnxm. Cfi0t#KlfA'^'-y5 10Mf46 4 
3Ef«3^');gV^i:B^^OE^«llSl8ta;^^KSJi^*^fcS. * 

i:i?iE<oi: a (cffl*m{:<ii^t7tigtci?!f<oa]]?iji 1 8<o 

<0fttt6 3{3ittS5ifi6 4<7)it (m/MW) J±l 5 

[0356] (3fc^K^Sw5y6plj2) 03 7^rW 
fc:038{i:, S5-5r<5>t;fcf*iS:fflv^/i3t^^]iXJia 

[0357] i«miS^JiH3 7lc.Kf J: dfc> Kit 
$**5 0%SrMti9fRlt$59-2 9<Ojgaa5fcX -y 
h5 3im^^ixX\^h, -eLTI13 8tC^^-?-J:3t:i 
tOX'J V b 5 3 ^att^ftl^— !f 2 7*><5><Offlg* 

6 0 mmi 1 3 <nmm i s tiggitsns ir-c& h 

ifi. I3EX 'J -y h 5 3 Sr®LTf|5S??J 1 3±izm^ti 

i>miJ^^-y<7im-ijfiimmmi8(DJ<-:i-Y<r> 

^^m]^\,^X\,'^l. idi-hZi:l,zX*}. fif^Olf 

[0 3 58] (3t^IX^S<OSUfeM3) 03 9=Sr#,V 

«. 03 9lc:^J:3t, *fflliE#5 5<O0fffiffiBWi 
3-:)i091)aiHl8a. 18b. 1 8 c*<U{t^>#l.. 
an 1 8 a- 1 8 cJiSvHiH^rS^BKX'^ii!' h;i.^* 

•fhm^^m^-t!^Lx\-^t, 

[ 0 3 5 9 1 -f- t"C#Epei® 1 8 a~ 1 8 c fcJt LT , 

^ix^tm^<misiitimitt^wv-^2 1 a , 

27b. 2 7ci:, «-W)aiSl8a~18c*»^l6^<i> 
ilS^S:S3et&7:j-h:J^'f:t-K34a. 34b. 
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3 4ctmiz^j:'^xm.^tix\^h. 
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^Ndo.i Ybo.i Y 0.8PO4 . 014{C^tt«3ex <gCO*^]D®gS:tl«-rSC: 

'<^'h/PS:^6Ybo.i Y 0.9PO4 'S:'5Vfc017 [0 36 9 ] H4 2. 4 3{iCiOa3K^»I{Ci3Ti5:3t^ 

V)V^^hE ro. 2 Yi. a F e i. 6 ^JR^g^lKBHtSJtJ^cOHf^S. 04 2 i^Srt J: 3 

C036 11 tie->Tl(neOTJ118a-18c{;frao Os /-{/k^^lHglllSI? K h^yj^'.:^^' (Tr) 72. 

itmimit::^. ^ix^ix<rmt^-mi7* \^-^fmi'^mmmm. (r) 73. 

'f3|--H34a, 34b, 34cTS3erSs:kCj:o 10 A'^-ny hn-;K APC) tSIIS:W-rSitSllIiIS&7 

-efiOWfifiE^SST&iSiEOtiO-efcSfcWSit 4. ■Ni^ftl'— f^^^3j--H7 5, mitWi^X7 6, S 

tt, 7*hr-^:t-H34a, 34b. 34c<?) 3tIl]K77, fffi^i^.-JfJ a-i. ( VR) 7 

3^loTt>g3fcL^rv^7* h^^'f;!--H34*«*)*v 8, *-;PHIaI87 Q^rifS-mTV^I.. 

{f, -e<^^fiiiE#5 5A«SIE<^t«-C^:V^i;»$n [0370] W.z:.(0^mmm.<7im^{Z'Z>\.\XW^ 

[ 0 3 6 2 ] ii 3 9 mx'umx^^f xmrnm^vvx^mimtRi. ^tnzmth^'^ 

mimmizmiti^iirsitii}^ 04ofc5^tj: )vxijv\^xmmm ixm . ^^-f^ (clk) 

o\zmLX^^ V}v<n'mh'mw^^'^-^vxmim m^vz^-hth. 

8S:JBStrSC:tt^fi6TJ>S. [037 1 ] dcoCLKft^Th^yvX^' (Tr ) 7 
[0 3 63] ^£0^, -tC09]S![ill8t:MtT^f* 20 2Jj}-y/;f7t. APC«IlII»7 4*>^,aj*?^l.6 

f 2 7a. 27b, 27c l^hmmimk^il. ^— fiEtSmSS lout (Tism^l^-'fy^ H 7 5 

EnSijai8*»<^>^1i:<^a4^3eS:7*hr^3j--H3 4 'V<7)«*&$-M»f -S. IfiSISmcS I o u tti, V- 

a, 34b. 3 4cf-5-^l'ftl.53fc§il|.. ^riJ. 03 -tfSEB^SiJISfflffifit (R) 7 3trh7Vx;^^' (T 

9, 4 0^^fc^^■r=&7*^r^:t-^'3 4a. 34 b. r) 1 1'^^my-^YMs-Yl S^m.mj-£\^i. 

T<£<Oi*lt733l6{iji»ft53fc1*7 -f;l-^'*<15'5#ft^*l [0 37 2] ^Nfi*U-if^^'f3}--F7 5*>V?;l.-X« 

X\^h. fc:ffiA§tl^li5E3K6 0{±, ^1^:^X7 6 S-jioT, 

[0364] (3l^lX^Sc^)|?it0!l4) a3t7)(c) ^JgjSgPtfl 0±<^Ep.SWl 8S:!Slft. 

lli^T** OlSf^ti cO^V^^friO^SS^S-* ■r^<>f ^- H 7 503r7^tEPi|Ji 1 8*»/i>^ii>/ifc 
L^*^ >I^J;355:#ffiSr*-rS^36ft«S3ei:fiJfflL 30 S3t6 1 (SJK) fi, S3K@K7 7fCCiai§ni,. 

^If ?8<o«iaj{:»a-C-* S . [0373] %%<rmikX-%<r>n}Vx)mm)t^^ 

[03 6 5] 114 n±> mA'mLtiimmimm. m^-^'yAi[-Yi5ts^hmtit>. APciEissK 

S;5^-f:?'^$>'/f-^'-h"r'&S. 110 (a) fUBimSSI o u tk:7-<-K>'-t.x^'$!l<Jil^A> 

{J^tV^^milT:ty. ^ymf^L. WmiiZntX [0374] C:<D^-^'3tO«iiiJ{ft-^'mS5 1 i n t 

^xmzmmt:mith. a+i^si tiHiKsg^^to^s u-c#sif^c^-ifr^?r-h'7 5«>i?>t#4,ti. iNs*w 

«"(i#2r^Rttl.^i. — 9'^'f^-H7 5i7);i-y^:E-^lS8gI i n*:^- 

[03 6 6] ll3ii5K^>^<03K<OBSSt-CEpS!Ug+<oajK ;PHIslK7 gt-Ctf-^^Siav^Ji-y-vryy^^L 

(b) f=5rfJ:d(:%JlSrf*>'90 40 Xs ^t^l'-'fr^ :H--}i7 5C0ytymiZ^(n^i: 

mitfimi-ltX'{iiiiljii(mici-h, -f-Lt^teK^ *-;l.H1-?.ii:"C, iX^i^i^U—fir^ 7i--]t7 5 

i)'t>(r)mm±lx^>. ^mij^^y^iSi^itimti <r>:^ymz^m<ommxM~xiziffttxoiz, ^ 
Sffiss^ti^-ti. ^<mmim^k t ttji^^i. r^^>f 3J--h 7 5«iiS3t5iitsirf a. ^ij. 

k}mi-hZtlzX<0. ^m^^^<nmW^±Ltz IsffEl^— f aj*f5I^4fU A-A (VR) 7 ST 

[0367] tig-oT, m-mwfizmem^m, m [0375] m4 3iimi^»\^-'fy-<yt--v7 5 
mi^m^fuzmm^ttm^h. -e^^^^*!^-- fsod^^.m^^futiiigMiS'SsK 

[03 6 8] ::tfOi3{lie3K««0?S3e?rfM-fSejJfi:*r 50 •ra*-5'M7:r h^^>f;i--H8 1 i:*>^,fi|^SilTV^ 
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c 0 3 7 8 1 tt:APcimi^ti^m»]^-fy^ ttii^-^mm^'^t^iit. ffsa^^ittrss 

*)COtmmm±ti>, [0385] ^HMM-Cti. LI (Ndo.s Ybo.i ) 

[03791 ^i^{Z^iiiU-fy^:^-]«7):^ym<0 P4 Oi!(7)J:-5^<r^i*5-^?tf^3tMmEPe'JUT-7- 

^-r^issfE^^-zi- H t-c , -ecoiit^s^v ^x¥m»u ? 8 4 &}^«L > a:g*«8 0 0 n mim<omp9mm 

-•f^^^t-Yi^mmiy ^-YJi-ymmtt^ mm.i:mbm. 10 00 nmftiS<^IS:irt-:? 

A p cmmtfim^ii, mmmmtfi:^j^'-xizn »±imizmwi^ i o %izMm-th t x-mmA 

x..m^mmmm^[^±i-i>, 2a 0 0~6 0 0/isecSJKO3^#ttS:*LTV^5. 

[03801 ( ^■mmmcnmm 5 ) mz^m 5 [ 0 3 s 6 1 ^mmnzmyi^^msmmA e cscr 

tl^Sat^SBlX^aCoi^-rijiWS. 0!|;Uf=¥^<xi^ *D<, |in2;^-K8 00^^19 2 ^-^0^^1159 2 

A;^-H^rifi^;«-K8 0{i, ia44t^^^<, S^t (zJ:oTJfi3SSfll.;^-H8 0*r*f-ri.3t^StSP9 3 

8 1 i: LT|5!l;Hf Se«0/-KyxXT/l^7 -f^l^AS-ffifflL fc, 5M«S^l>iffiS*»''3»ai$*lS3e9 4i]iX')ii 
t: , ^<nma 1 OiMdlK, -^^J^SIif^SrlSStitffi /C-cmS^fi-tC^-f l.3fe«^Sl59 5 fc . 
SOlR|EOT16l8 22rW89JgmL. Tffidlt^JjStt^JH mm(i^4'*>4>v-^'84CDm{aStmL:^v-^' 

STm^s-rs^ttiiOitsffi^fftj^i-Tsrignffiiii-ri. ffi-ts4S:«jffif4v-^'gjaiaj9 6i:, ^ait^v- 

?attl8 3&}g^fC05. St. ±fflffl!Ii7)TlSii8 2 ^fi#S4*>io*-h'8 0±<?)T-:?l*lSS-ipJ^ST 

±l=S3tftSr#*Lfc-7~:?84?&EpJSilJgBgt, ZiHZ -^S^mmi bi^lX\^&, 

i'^x-i:^AVT^m<^mnmi:mMmzimti. 30 [0387] irifB^a592{i, *-K8ocoifAf^«s 

[03811 mia-7-i?84li, M;t<f#i'l«^SIS^^M *2«lStrt-^'IE[IS[lIK9 8-C'IsHEIBi&$ilSn-5 

MmsmmizniiiLx. w:)'p'm^biim^j:i 9 9{zxr>x^-\^8 o<r>mm^i:^L^j:ific>. mi 

i^^<7im±8 6tm.-r?>m^x''^^^tii^m. imm 0 o~4 0 0 mmm&ffi-'^sssmxus^^iti 

-r^j:hmm:'h^X . :fi-V8 0c^)m-:fj\^b Zbi,zi: 15 . )!}-\i8 0<rt±mmt,zm&^iit:J^-^~ 

13^-rS«avv\'-n-Htt^ tTl^S, iiOV-^' 1 4 K^<DV-^'84*«. 5tB^gP9 3 t3K^^tftSP9 5« 

iOBJS-e. b'^ffJ£3- H&I.V^{iiiflES#^rifO T^ifi:SS:iBatl> . i<0=&-:?IBI!iI3ffi9 8mm 

Hff^<0-lrdf*UT-<ffl<0l!lffi[fS*«;*-H80±K:iB«IS »5tKtl.T-:5'liT-:J'«iaa59 7tCitLTi!£^>fl. 

[03821 -^-i^aAbLxm^^tlhf^-^-Y^ kith. 

a. 34 5 (d) (;:0K^-r*t3!JR<?5^N'-3-Kfc:fcltS 40 [0388] 3t^a?93«, V-^'84«0«imfflfc 

iam«SiI8 7 l:aStta7Vs'-8 8CJ: 0^fig$fll.T- ftS^LXn^n^^MEtrtiilTthmmm^l 0 

^'a589bt*, 110(a) <oj: 3 t=Riie$-i*^t>«o-c ofc. ^ff)mmmmmioo<^mizx*)WiM<^tit 

t>^X. ii'-^r<i:t#>'N'-88iatcS(t;tiaiSK9 0*Jj: 8 5«-^-f SIbfcS 1 0 l*»^>«ISi;SiiS. 

lifr-^'SBS 9(7)^^ti]mmmtsmAU9 1,91 [ 0 3 S 9 1 1 0 1«, «3K*'C«S;S*»8 0 0 n 

10 3 83] i)^-im^ib&ZbizX*). f—l'm ^f-10 2ff)m.tii^-}^iz^ m3A\,zmia<y7Xy 

9 5rif*.'?.iO*i6]A»iJ,^LT{>, ^<r>-m}>Zi5\\X-& r>{f^~m.mj}4 Y 1 0 3*<IX0#tt^fLT<f^l.. ^ 
■f > T-:5'SP8 9 2r«^-r&=g-^N'-8 8i3J:t^ra^9 0 03bjr>f H 1 0 3<?55feSS , K 8 0<^Bntj^^LT 
<7)©J: 0+*«< ^^•rStiAS?9 1 iSriiiaS-fr, r- 2 mmiSVMi-e^UyTf^SEBIfc^TSjfiS-ti-i tit 
:}'S58 9i7){aa2:^tC^T#«>J: oC-ri). tt:^ 50 {I, 3fe;<r>f H 1 0 3<D^ft:*V-:^ 84c7)^1t:fr[6li:i: 



[03771 ifltrSt fCa4 2 . 4 3<?)S!imat' 



T/l't''>A (Yb) , a-nh'-^^A (Eu ). 'yj-^i. 
(tm) . r5-fe:3r>''>A (Pr) . i;;<.7'Oj^':7A 
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3£-rsjS±'cao7jc^:fri6i35»it,4 5~6o- a. 

(<91) ^rigJtTffigfCV^S. i;0397] <XC-?-^'«!{±ja{96c?)i6f^5-048«7 

[03 903 Z<0^-}i80±izmtm!Si&Mii^(> a-^-f-htbhizWm-l. ^"fXr "/Tl 2 OT 

Scaj$tl*3t9 4«:m^m#t32gitS5fc?^SS9 5 t&f^SrX^-hS-frS J:^r -y T 1 2 1 T'taMg^S- 

AWUc^feSr^ffitclEgitS^aiSl 04i:. Iggg ff^:V\ x^yri 2 2ii*(i>mimm!^mtzX 

[03 9i3^iij5sio4(iia44t=srrj:afc:. m '^tiixtx-fym^ssimti-t^siiLx. m^\^<]v 

J:a^g3t^^l 0 6Og3Kffit, V-^'8436»<9ll± 10 ^, ZilX^mAHZiHtt^m Uzi.*>±.ifiWm\ 

1 0 7 ^::frLr. Migl 0 1 mt^nWj:^^ K 1 ^i&t, Xx-/ri 2 4TA:'Jfi-?c7)ir*>T*«i3*»'^ai 

0 836*iI^$ixTV^I.. ^fiSc^^^o. 

[03923 ^ttis 1 0 4iiojt^^ H 1 0 Q<mm [03993 mv^v(r)±%ymimhhKi> b . 

ti^if^ H 1 0 3cojt3afcgfja$-ti-. '7-^'84o^ ni/zxf-yri 2 sr^'-f v-£0ig3a^isi&iBj'^'*. -e- 

^1}^i:^jS^im±TK-omtiilO 5~1 1 5- S £0^. <Si3^B36*^i^aSt:^^ra£TlH]oTV^6;i: 

afflCittS.^3li8 5<^BSStffiSA»^,|Hi-^*iSKgt TXr-yri 2 2m^iZMl, L*>L> fi^^t 2{c«i 

3!£1 0 9 tmii8 6 ?r^tf3t9 4$ A»3£t LTrtSHt a}$*l^^i-tl"<7K7)i:*.W5l^t, Xy-yri 2 5 

BZOatf. i«Ol20)2,SfL;t*94Ji. Sjfcsg^l 06 20 f itSB$^<^)^*«f2*!>i5>iiSi: . 0ll;Uf±*>±*«9*» 

TAItaeoSISt JtC^l L;t04 7(b) t09Srf S J: p tsiLhrtfi *) t ■C<0fi-fI^'<JK?5^%fiVm 

KcWEiz^ti t btiz. ^mmmi O 5Vm^ L^fJ^T^J-ELfctgffffll&J^^T-yri 2 6T'ifciSllV 

«^mES{=<itet5t^, s 5^v-^'gjtfiai9 c t ixm^i. mmmi i otA^ts. -^-^tisi 

6 (CA* t . V- ^'fiBtcSt IE Lytm^SJX 0 ffif . ^t? . -y 7* 1 2 7 t'r-rJ'afflSlBIK 1 1 2 Srtfr L 

[03 9 33 ■7-i!'t^ifJ«|59 6ii, V-t^^fil^fftBtJt TitKEBU 1 OtCfS-tS7S:iS0. itmmitkm 
iSL^I247 (c) Oj:p55:V-:?fi#S4^a}:^J't« 

IfcSJlHlK not. ^coimmi 1 Ofci3ltaifci«l [ O 4 O O 3 iMSHK 1 1 OTJi, X-r</ri 2 SiOifc 

V c 2r|g^-f 5itiHiSi^Il]S& 1 1 1 i: , v-:? 8 44' l25!SlSti5V . A*fi^ S 5c7)UKjUimMSy 

[03943 imm^mm ii i {±. je^ass 95 ^ztizx*). ii^m>T—sfxh hm^-mim^-^ii 

*>^>3ll'9ixStiSfi^S 5(Cfcft5v-^84co»AS ■rv»=5^v«(cS^I^5U:t®B^ft«<0■7-^'^i#S4*«a} 

x^oviizm^^xmm cm^hxmmi 1 [040 1 3 ::<ov-:^'m-ts4ii. i§iii#{;xr-yri 
0 fcAiftf s . ^iit mtiZT—^um^m 1 1 2 2 9 fcfcv IT r L J vK}v<D^mmt3^mi^ii. hph^ 

[03953 T-:?Um.m^ 1 1 211, JtlSHIK 11 359 1 atcAoJtCl t SriMSHiS 1 1 0 t«A>-fr. itIS 

otcstLTiMSMVc i:A*fi-^s 5<oifciji^ai$-»/;> mxmmT^-±i. 

■«:St<^T. l5iaitl6ffliS^[llK4 0*>i'>jS^>*iSX^' 40 [04 0 23 ^rfc, ff3*Lysia4 5 (a) <0J:5{:^ 

-hm^SetJ: Ot-^SS8 90^ga!i&^«iait5 ^3-HT-:?O^#&KlKS-(J-S<0fc^;l-C, 04 5 

mmi 1 0*>4>ffi:^$fi5fi#S4tJ:»)-f (b) c^J:5=SrRlcUcT-:J'a58 9&SVMi04 5 

-i'U8 9<mTimib, m^SliOMmi l O (c) <7)J:5=S:KeL^:V>-r-5'®8 9a(?)ma$-Mf;A 

fcA:»J-tS. §59 1. 9 lamtTtiV^ i3tT-^'840j^ 

[0 3 9 63 ik^JSffil 1 0<1. 3K®ma59 5*>^,jlS :&l6l*<-Sfft«=Sr^>. SAa59 Ui^cofflji&{4g{C 

^tiim^s 5(r)i-<;uim^mvci:TmhmmizM nm^-tx i*»Bf<o»igtt*^tt-j£0*. ttimx^ 

mtX^ 04 7 ( c ) tfOi 5 t=®ea^«om^S4 Sriii 9 l<0)^t5©^fcfig^r, x-^'gPS 9 t<?)K8IIA« 

fi»a^4.<i, m^s4<7)/v\^:z.mk^vi'xmi:m^ [04033 e^i, 5ts^gp95 

*C:itJ:'5, v-^'84«7^-.^'gl589rt^S:»rr 50 i'i^m^ti&m^S5^:±m<7im<\^iZT-^^l 
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x\K(oizK!Lx . -m<^xi}mn^^ti^yy'u y [ o 4 1 o ] m^m.u 1 3 oji, 'J>-^j:< t imm^ 

nmm^mmmLx. v-:?8 4o?gjs{4ss:^ffi mti 3mm<oi'^ s y^^m^s 9, s 1 0 . s 1 1 ^ 

•tiZt1:,^mThl, f^fifc-fSiiTJ-C. :707^'fi^S 12(^^111881 3 1 

[0404] sts maoi^tcBiitatss^aigiiWJ; -e<o^'n-7^'m#s 1 2*>';>*ac^S!ieiifi#&f^ja 

i&K^$-ti-S::i:K:<}:'). m^8 6mmtkSilX'7 C0411] :^a.y^<i#||^[iiS81 3 llil25 2 

-:?8 4iO}^fig{4S$:fJ^S^tt,fMT$, (a) Ojn<, mifl 00/zs e cggiO-^^iaia 

8 6<^^ai^rffi{lK^$^i=5:i'^. Ri^t-3-C>'^/l';^*e<Oi5'o-7^'ft-^S 12i:^lX^ 
[04 0 5]MlZtt:. ^mmmimmiX'?- lO SiJiHI#^lHlfi|13 2T{i. SliiO^'n.y^' 

^'^mm5t-iiiizlfMm(^ra-:fm^t izbizi*), 052 (b) iz^-fio^j:. moou 

v-:?84gJ2rlI^LT3lS^^5Xggffl!l^^iS*|, s e cmmmt:i>'oX^<OU^Vi}^h?>m^^ 

^^iimmzniif^^iXoi,zLxhi:^\ tfz, fm commas am&^ni,. tt:mmm^^mi 

m5im^(Dn&i:i'^x^^-t. 3 2-C'«s i»g#s8<o±t>±*<i3i^*>'5>, mus 

^>»ai$iXl.3t$^!±}Sl0 4-cmt4J;-)lcUTfc 4, 6tiXX/9^m^o-/^imsi lijiXiJ^tli 

zti^cozti±.m<r>ti&^mt^mzi5\^x{>m coi:msLx/vvxm'^iiii:h^^iz.tizx*).m5 

[ 04 0 6 J {mmfS3m<7ms.m6 ) 'Aiz^mi. mn^^ 5 yi^m^s 9~s 1 1 mwL^tit. 
mw-cnmrnt iwmtt. :L<fmmx'm^tit:^ 20 [0412] ^'-'?mm9b\i. 05 2 ( f ) tc^rr 

-K80!S:4.t^fcv-:^84«i«fi£^rt'(i. miMtm mimm 5*>4><o^i#s 1 3oS'^lii&a!I^tl.■^^^ 

5 tlsiSf ifel)*»<c>. ^■ix<5>i^l»HBii^B&f l>. r/t'^-zWHiaffil 3 St. SliSri^^tmsitKIlIKl 

[04 0 7] wtfO^01t^S5E^IXilg{4, 04 9 34.135. 1 3 6 fc , Hi ij J;U^m2^S^|sIKl 3 

t-?-«Ot|[B56<|^«fi£Sr^rf*n< , v-^J' 1 6tc5it LT-f 7,13 8 fc*»6ffi«$itS, 

<m.^im~^<r>m5i:m^mi:h'>xwmizm \0A\3i^yr)vt^-)vmm3 3\m5oi,zm 

$^^*Al^3t94Sr]iX0Ji^Tms^fi^^:gg^•rs3K1i 39<^A*{Bitc, x-)]'^mi%mhayTy^\A 

1 5 3 , KriMit#a 1 5 1 (ci5<ti.5§sf 0 1 . mM^mm 1 3 o*^^> jii;i,^LS y^m 

±83ffM9A^yy>Lnm^'±. mwmm\izn #s9~s 1 iff^xhxay^hr&xiyx^ vf-i 4 

iB-f ^Sffiili: . ,^^^Jtal^{^*f;Ct&S::*:^i^: , fig 30 1 2:<ffi;t;t t 1 iScO■»^yr u y^rwk 1 4 2 1 1 . 

Vi'^itmtfnm,^ 1 5 7 1 ^flasij(c^a^ii^r«£je«i 3m^kx\^h . 

aj^a 1 5 4 fc , ^Mckm.kmm<r)mi'rtK LitJt [ o 4 1 4 ] ccD-ty?-;!-*-;!. hbk 1 3 3(1, «rs 

Kffil 5 Stltia^ffll 5 7i:^ik'<Te!a3ffll 5 7 3K^glSP9 5*>^>aj/?>ilS05 2(f) T'0!firr&i 

i^JtlSMl 58^1@;?.5tv-^'84<^?^^fiSi:«S a=S:AI^3e94<^)mSK:^^J5L;t-^i^0SiE^^i■§•S 

1-57-^fi^^si 5 5i;*fii;fcv>§. 13$:. w^m^xmmf^^-^immz-^yr^iyif 

mzi3, o jitf3fe^wra#g 1 5 2 sr^tt. w^mw^ [0415] i?^mr:\m 52(c) tc^-r^-f s y 

ffi^gl 54?r. 0r^<O^'^ Sy^^S:i,oTA:']iftJgc7) S9 S-SltfyrUy^EIBl 4 2 a (051# 

«s$t. •!-<oj!Sg«ia}^ai sAij^t^^-n^ixhmwk j:o-c, 052 (g) <^±iat^-tAi*M59 4<ofi*ffi 

;lfM*<«:s^r€*»s*>^¥il^tsm-f A:*jm*a 15 Vm -k^i^h . * Jt > 05 2 ( d ) •c^^'>f s y^r 

6 SrHiTl^S . ■e<Ofi#A:^flSl#S 1 5 6*sftilfil ^^S 1 0 S:m2-9-:/T!; y^mk 14 2b {iffJnL, 

Sr^r^^:€fc«SUcOT{Ct3V^T(7);5i, mM^^±.\.ftmt.<r>nSmzi.'iX. 05 2 (g) 

SI 5 5**ltSSISf^S:ff^r-3 i^tmS^iTV^S, <0)iKI8TS^-rS3KO3i«*1gEilVd t Ltetaj-rs. 

[04 0 9] iOftft^DtiriitBttitCiOife^IXSia [04 16] S4,f=052 ( e ) ■e^rfr^'f a^i/m-f 

14. 1515 Ofc-?-<?)^<7)«l£$:^-?l!n< , ^ffSP9 2 S 1 1 i^HSi^VT'; V/HISftl 4 2c teiJoL, 3fc8 

t « 7iLTOa59 3 1 , %^mi>9 4 fc , ^-^'«iajS5 5<^a^^se3^siti!r<oigfiEfflv i {=j:-p-c, 052 

9 5 fc , r-:?5!iaap3 6 fc . im.<mm%^^%^ ( g ) coMiiT*-rA»3fc94 ioa/Mi&fflsijct^ai-r 

l)fi^56feS13 0SrffiiTV^S. 50 5, i<OJ: atcLT, Alt)t9 4fDiSg^<5DS:-fl:^®E<B ■ 
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[0423] i?->'r7W*-;l'HigKl 3 30A^)ffl!lt:{i 



75 



[04 1 7] fn£#Siaj«l«OffiS-|'I«-f SlllltfS[II» ifcn^-fyiM 40tmi 4 8fcJ:tf. msitssiiii 

®lfcJ:tXm3-9-yTyy/igSll4 2a. 14 m-i<r)^m±LX\^h, 

2 cjipfesxoaiuyimffit'oiiSrpMfiESii 4 [0424] ttz-^Mm^zmhmim^sQmm 

ffiU •5-«OSffiSVc2:05 2 (g) \,ZiiUX-^m {±<«) 1 m s e c 'C, '7-^'84«"fflj«t S^3\i»</;S3K 



[04 18] ic:t^2it«!iiifsi 34<i. m^yr ^^^yi^i,. m^asffim^i^mznm^-tx. m 

V y/BSSi 4 2 a*»/?,tti:#j$ii«,g;lHlVm^)9r^<o 3t8 SO^iS^'f $ y^^iOJ: 0ilj5i:ift^*i tf . 

imtitti^s 1 5<7)aj:^i5r^?±tst>^o'eife'5t, mw±]S.mztnf&m£m-t>. msemirmiii 

m 1 )mm 1 3 4 ^ffl:^]iitM^m t. w.^mE, [ 0 4 2 e ] st;, ^mm'^wm%^. ■mfn:^ 0 

m3(>iznLXi&^X-))thi:o\zLX\^h, 20 \izoP7yr-&m^^tzTiruir^ffii,ffi\,zi^tx.'74 

[04 19]m3itKl2l8S136li. miiMailISS13 ^Dro4r-y-^$-gfflU^fv:?;l^<?){,<7)'CtJ:l<^. 

4i3j:i^m2miii!5i 3 5*^<;>waj^i^oPTyro -eo^. x-hmmm^nzmh^mmm 

•^^^xm><)}m\,zm'aLX^mhm.L. ^Mz {;:•tyr';y^'•t&o(cfti.*S^^{i^IDi.T, gae<^^ 

(omtnEiiik t ic^<s$-T[iis«i^(i. •7-^'84 [0427] ( t^^Tsmmmm e ) jjci^^msR 

io^fficwjE-rs r 1 J m^ir-mmsi.9nz^ti ^mcmmmeizr>\^xmi-& . zcomi&mm^t 

Utir^i.**. i}'^Kc<bi>ii-hti>i)^1i<7)immm 3 ;&-H8 0^r^t^fc:'7-;^84<o«^^:ii'«, lilieiia 
i'mm7izMP>tii>msi6i)i'?-i'84(0^W. 30 [04 28] ico|l!SWt^S-53K^^iPR^g{i. 05 3 

[0420] ^'>x.xMt/t94<7jimm^^fiMzm mmzwiniti:i)^ii>^85mtiittmsimi e 0 

litKEIKl 34*»A>oajAm^S 1 4*cp«t^rS)lli 3fc8 5<0MStliiS*»6»aj§*l«.AIl3K94^A^) 

fi-ts 1 5*<^3ifclSIaI!Sl 3 6<o^>f •^;^ffi!IA:^jSI§tc 9A%94<r>o%i}'him8f>^Wm^miLm^^ 

roj miZlX^-i^84miii^tiX\>^j:\>^Ztt: tf^fc 9 0S{4ffi*5-fhJt:?^ iyi^X'nmt*)^j: 

T-:^mm9 7 iziahiti, ifih. mmn^^mi e 2n>h(Diiim^<^mi-^ 

[042i]fflt, Ait3K9 4<o3is*«-^mxtfto Kmrntimm^^mest, -iffimmm^^ 
x^-mtiiiiiiEmznhiiimx'{±.'§ii2mm 40 lescomiju^-^i^mm^immizmiiii-m 

1 3 5f)^e><^tiiM^ TLj U'<;WcT**SCfcKJ: 0. iliSSriS^ai 64, -eoriS^BH 6 4*>A>a}:ft5 

miitm^i3 4ii^t^<r>\ii:hi^Kfvmit. t^h iximnsmMmztmix . tkmrn^tam 

*>. ^m.'»<ot$imzMfiiixm3immi3 6im E^iSistm^ov-^'ft^^iti^f^ike^si 6 

iSL, 052 ih) iZmtJioiz-^-i'tktiiffitmim 5S:fiiiTV^4. 

SS^lft. [04 2 9] icO3tt^gi[JlXgS*^«cW(C|Ji^i-$i:0 

[04 2 2]IS3ife®Ii»13 6lCj:£if3I^^I$fflK 54{CS^*D<. :*-H8 0<0*fifail 6 6^, 

OV>T{i. m2Jtl!fIl]Kl 3 SOaj^JfflJtCffiiJt^l^ 80±(JO-7-^'84t=*H-S3tgS9ta51 6 7t, 3t85 

^^IHIKI 37<0LED 1 4 eS-^S-frTSt^r^. J5 *«!SS*Sit/v:T-:784±(r)taS/Mftaj$il*3K94 

-7-^ 8 4co«!aiii#fflt:^v^TJi, ll3Jt«E]» 1 i:^m^izsmtimmsi leat. ma^hf:: 
3 6«0liJ*jM{'<ii.!tm2^^EI»13 8<?)LED14 50 tSS\fi^tt'*»<5V-^' 84«0JgmSfcStJEL3tv-^' 
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fi^S2 8$:tt}:^-rSv-:?^aia51 6 9i:, mtiilfz 
tlf-:^!mSi 1 7 0 

[04 3 0] fne^-H^ffafieeji, *-K8 0i^ 

1 7 2 -oT*- H 8 0«OM{iI^S:Si$L 
^A5^>« 0!l;Ufftg'2 0 0-4 0 Ommg^co-^aS 

mst^ 1 6 7 1 i e 8«oT:^{iias-3i5g-r 

y-^'«iagI517 0CMLTiSfen, •7-^'|*gS 

[0431] mimi 6 7{i. 05 6 ( a ) TM^rf 
S^n>y:5'fi#S20^^-f-|.9S6lH]S5173i:, i 

S 2 1 2tt«<0SlJfflHl-tS 2 2, S 2 3 1 £ffl»iJtCJg 

&thim^m 1 7 4 1 , lBi&<i# s 2 1 *!S:^ti 

ii-tl.?l3Kl®IES6ini58l 7 5 1 . -fco^iIIlEiftlsifiS 1 
7 5 1 J; OtKS 5 5:^f 7 6 i:*»/i>fifi!i§ 

[04 32] ^iilllSl 7 3{±I25 6 (a) tC^rtiD 
< . W;tK2 5 0 s e c SSO-^^faHPSS- 1 -oT 
AVP;^^«<7):5' o ^ms 2 0 Srjlg? lxm.-tl . 

[04 3 3] fi^^EISl 7 4{iil5 5CS^-«D<> 
20«DS7';-yr7nyT17 7. 178S:ffli..M 
t<0^ n -y ^'fi-f-A^J^ 17 9. 180 ^ Si, ^fcr^SHI 
851 7 30Jfi:bJgi:M5iJ(cm-r&. mi 7'J -yr^n 
•yri 7 7<7)T-:J'A:»34gl 8 1 tlB2 7'; <yr7n-y 

1 78<0T-^A:']^184i:S:5lrHCiI^LTV^^. 
[0434] 9 . HI 7 y ^770 -yT 

1 7 7 cO^^RISai^ia 18 3 *><i>{i. n -y ^J'li^S 2 
0**2^A:^S<1S«{C, ilf}5 0 0usec<D^fm 

x^<^tiiti]^Kjui!)<mi-tmmcofmm^s 2 1 

**ai:fj ^ill . 2 7 U «y 7-7 n -y r 1 7 8 CD^^R 

niiimi84i^^iimm^s2itmmmi< 

:#jSSi 8 2*>^>{ii®iim-ts 2 1 bM}&^ifimi<B.-^ - 

fiffl** 9 0 m&A,fim 2 mmim- s 2 3 aj* 5^1 

[04 3 5] ^MBIftlllffil 7 5{iig|*<i-^S2 liO 
A:^fcili6UTJl-ySiiS>5yi'*x^'x-Y >yf-4 5f 
*-5T. x5-y^ ■'<.-;^la^^>yi-^-:^^'f^}•-Hl8 

[0436] ^mi 7 eii. mt'p'm^^soo n 
«?18 7JCi3<t*itJS:a}aiii-{c. ;/9X7r-<>'N-S!! 5 
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SiS:, ;^-K80<0^ffltCJtLT2mmJ>5V^{iW:il 
8 4 <0^fT*I«a t IK't S BD±"Cfl.-P*¥*[6j*» 

4>4 5-6o- <omni^inwMLx\^^ (044 

[0437] l>^®£^S|J16 8{i. MtUc^im 
m.(D^itiz^m-hmtii^ 188k. m^iWz^ 

itKom&k^^^mm-ti^w^mmsi 1 s 9 i*> 

[0438] eiaJS 1 8 8li. #^HSiCgJtS^KS-rf 
& 7 >J- :t- }f^y t h-bJV^i 0 ^^^=f-ff)^ 
3tffi±{:. v-^'84*'A>^§ni.^8 6^SS?« 
{=jl-r315^7-f;l.^'Sr:rt-L. IBfeiSl 7 eiilkB&llS^r 

[0439] ^JBS 1 8 8m<7mj(f^ Kc^ifelg^ . 1^ 
SKI 7 6IKl03fe)y>f Ki'WfefflKBifgS-a-. ■7-i?84(J5 

^ff:frifi]i:ii3Srt*®±TJ.^fi^Jt;f 1 o 5~i i 5* 

mKoil^^l-iftJtS i i: i 0 . v-^' 8 40^St 

oatf. <ioix»3j2,t^t>t*94a. ifc^^-f/i^^-c^ 

3t8 6coai[:SJi!i^i-Jili'|.<7)Stf3K 1 0 1 9 0 

(05 3#BS) Sr^SWtCMSS-a-^cO^, S3t5l5^T 

[0440] wz-m.mm^n 1 8 9 t'Brs^igfEfiiic 

iMii§ilJt*i:. 05 6 ( e ) T'«aK^-r5^fclJ<I^S2 
4 1 LTV-^'^Jtjgsi 6 9(CA^)$a. v-:;'J^fige 
StJiff5L^cM#S 2 8j!)*3iS?tTIX0aj$^l&. 
[04411 vlcOMfeWiV-^'SiifigiSl 6 9comt 
^St* * t , 0 5 4 J: 1/0 5 5 {is^-?1ni< , m 1 is J: 
t/|g2$iI«|<i#S2 2. S2 3^fWLT, «jaj<i#S 
2 4 S:05 6 ( f ) TfifH^-f SBlfSi7)^-f S 2 5 fc^ 
f &|nima[l3l8l 9 1 i: . 2 5*»4>3Sa[gJ^i-i& 
>rig3K8 6 iO«|jDfcJt;S UTti^ 5 fi-^S 2 
6 ^ffi^I-tSiKiSjiiiSmiHlffi 1 9 2 fc , :&^fi-t 

^2f><nx-MPm^tihb'7-i;m^s28^^-n-t 

*ifc«iIJ8 1 9 3 1 *>/5>«jjg$ti&. 

[044 2]|!neisi»isgSiiKi 9114, opryri 

9 4 S:fflfflLfclli)lMj@I5]g|i 9 SfcfeJtS 2oo?AA 
1S19 6. 19 7S:#?rJfcg^LT«i»Ifi#S2 4£A 

^jut. *A*iiai 9 6. 197 tw,zr^u1r7.^ 

•yf-198. 19 9S:/|-J¥L, afc«•r:^a^<X>f .y^- 
198, 199S-ffl^iJk:filJfflfi^S2 2, S23S-ffiffl 
L"C:t>':t7S(i1»|I-tS. 

[044 3] -f^rijt.. 0PTy7-194«9r5>l{||A 
:^J^il9 6fc«^^^^fe7'-^^r;^^ .yf.l 9 8£S1 
Mfflfi^S2 2{c*J{t5 THj l''</K7)i!Ig|{3jtjefC 

r^uyx^ -y^l 9 9i&m2ISlI1»<i#S2 3ti3(t& 
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[ 0 4 4 4 ] c: ^ 1 $ijfflifi# s 2 2 CisJts 
r H J uKu-commtm/m^zk h^a 5<Dmmm 

^/iffis•c^>s. (a!-5T. ^mm^i 9 itA:ft§ 

itJt^ft^S 2 4 CO 5 3t^$fLJta¥K|ffit3t 
B9St*^*?±§fi)/t:IJ^I3t *<T:hn^^;^>f vf-l 9 8 

19 7tC#'?4J-Si$^iTA:^§il-5. 10 
SEES 1 9 1 <7)tii:hm^hii. 05 6 ( f ) T*tin 

< . I^flifi^s 2 4<^r7:^MA:>jai 9 etrJtt^A 

'f :^xffll;v:^^gl 9 7t=j«-SA^iSBra(iR©ilg§a 
•c-7'f :>-;^igE£?)?S'rt: t fi-t s 2 5 *<]iX •) aiS*T. 

[044 53 bZiV. emjI-fS2 4c7)3em V- 

V-^' 8 4 J> it/^-W*- F 8 0*^^><7)SI#3K 1 0 9 O 
:h-X'hht^h. 05 6(6) <O-;S0iK-e*t J; p ic^ 20 

m&mz^j:h. (MoT. iRiisissiBiisi 9i*>4>c7)a}^i 
fi^t05 6 ( f ) '¥mmi<^<r>ii a mitm 

[0446] -IT^ mum 5*»V-^' 8 4±i^t 
it, mt8 6(Dm^l>Z^mLX. 05 6 (e) tfe 

i/^t^tsT'S^f m^wj^hi^mm^izmi 
^MmaL. mmi:w±^tfi^mm^izmm 
^m'j'-ti>. m'>x. mmmni 9 i*»^><7)aj* 
fi^ s 2 5 t>^fi£4)-*<±$ \> mmtmmmKmm 30 

liifi-^^i-xmi: ^+i^^±^\>^m^t ixmni^ii 
I. 

[0447] ^zx':m^mnz»>ox^i, nmm^ 
1 9 1 4»4>i7)m:^fi-?s 2 5 ^MtffittjiiiaraiHiss 
1 9 2 Lxis^mii-im^-ti zbizxt), mm. 

jt(7)^^miht. •rO:h*>. as 6 ( e ) tiXl/ 
( f ) (D~Mmm.T^i-X 5 iZ-?-^ 84±i^LX 
v^^v^t§{i{±, ryxmb'r^i'xmtii'^S.Thh 
JtWCM#*<#A'>'-fe;l^$il. r&Effil 9 2*>^><oaj 40 

[04 4 8] L*>L. 05 6 ( e ) tOUH-r^-fv-^' 

84±i&3t]£LTv»at#a, n-^yei9 0i3xx/m 

3tl 0 9J±df-v>'-fe;WSit**t. S3K9 4J4r5;^ia[<0 
1ftfiEmmz:k^\,\ ^r>x. rifelllKl 9 2*>4>lir 
7X<0figSlgEt LTfi^S2 6*«BX0ajSitS; 
[0449] ;eDfi#S2 6{i:Sfc. OPr>-r200 
5:ffiSU;tifct2BS519 3(CA*§^, Smff^^-f*- 
H 2 0 1 T^S^t L7t«ffi^ ^MtJtS 2 0 2 X'^S. L 
t:immK S 2 7 i: <0:^# S *«lfcK$ it, itSiSE S 50 
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2 7i±mi^m:ii^S2ei/iX:fj^tilb, ^(7)tii 

^sv-ii'm-f s 2 8«-ai:»jt s. 
( 0 4 5 0 1 =S:i5, i o^M-C'lilESfifi-f S 2 1 oji 

mmimsecT. aAim&ti^tmizn 

[045 1] {mwmunmm7 ) mmiffm 
^mmmm-hizm.*>, -^-^^mmsi 

V-:?2 1 014, mi.^ii-Y^j:}£<n'7—^ 21lff)± 

fc9]i!itcj:^Tjg^$ii, ^<rmmiimmm2 1 2* 

:rt-LTffig>'-h2 1 3T?g*)ilTl>l., 
[0452] v-^' 2 1 0{4, 0!|;i{f#?f«iOH§|ft J: 

14. LiNdP4 O12, Ala Nd( BO3 > 4 ^(TiM 
[ 0 4 5 3 1 AM t iXti, mx.ii'P "j^X, wc 
tKUxXt/P, i!p^)*7V9y, ii-if.A'-V. 

^tx^wmm^^>mts:}^ifimmi^Kh. 

[0454] msmamt LTJ4, SBB>f V7 ^K- 

(04 5 53 g^M2 1 2^Jgfig-f Sig«^fc LT 
-7-^ 2 1 0<0KSgj,|,v^{4Sj»|:j:53!ggiR&jt 

Sh'iS. '1^yxXx;P^*i:'#ac0tO^fflV^5C:i:AS 
x:%h. 

[0456] %m^- h 2 1 3 1 LTJ4. mfLMm.'d 

i>r^^):six^)vm:)i(rmmm/-yi^j?i\^t> 
ixh, -7-9 2\ o<?)T«!n:{4, 'imwm^fmhx, 

■t-:?2 1 Oj6>ii>«i{f}$-h.l.m-^£Ofi#lxA;;i,^;|ftf)S 

[0457] isi0fcij^-t J: ^ mii'^i.'mmm^ 
'&^yz'^'it^^'tmtt^hmm2 1 4 s-v-:? 2 
1 o{ci«ri«tTgasti-s t , m5eft«m^-{imi82 1 4 

SrSttTilia$il., #^82 1 40't»'ll^a^«t{4M=5rS 
#SjS:g<^^2 1 5^j^-5-fS. ::co^2 1 

m\.zx^%hx^sm^\z^L, 2W!crm. 
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[ 0 4 5 8 ] 0 5 8itmMmt^^miMm(om 

t. S3ea5217fc. 3e^7^;1^^218t, tm^2 

19 1. mm2 1 9(om^im:(,zti^i<r)m 
2 0 fc , mmt:'pmz'rtm2<oimmm 

^2 2 1 tSJi^^g/jNC-^-smst^iMii^iS^S 

2 2 2 fc , fg-^^ttja52 2 3 fc . ^^«^ffia52 2 3 

[0459] l[ieffi#1^a!SP2 2 3J1, TtOi^im 
#a STTi^'r^/Wi^tcmf S A/DS^^gf 2 2 5 i: . 
A/DS^g?2 2 5tcJ: »J^^>^l^:2fflYfcm^*>^»^N'- 
3-H«^2:»P9ft5CPU226t, TtHTyAji't 

';^f^ii^^';^*»A,^:S^qEygg227t. xaj:ft 
&. 

[0460] A/D^g5225{CK0aiil3tr-tu 
P U 2 2 6 i}^e>^m^izM^\ \X , tSU^IS^S 2 2 20 

0. 22 1. 2 2 2<^^^-mti-*imm-ti>mt:. i/ 

0-i^-h2 28*»^.ai:titS. fi#«jajgi52 2 3 
{±. ^t';S?S2 2 7t|gtt$iT^rn^^5>AtS^v^ 

/0--i^-h2 28*»-5>lfJ:>JtS. 
[0461] C«3K^£SaRISa2 2 9{±I2I5 9t^tJ: 
t7-^'21<Ojii3ggffi2 3 0tit|fi]Lt:ES$iX 

s. ^<rimT^m23o^itLx.^m^m.2 2 9 
^zmL^tifdSdtm 1 6at^s*si52 1 itnmh 
mwz\i. mw2 3iimw.^ixt, i«^jibta52 1 

6i:53Ka5217tKI*ft2 3 1fc{i. g3tai216*> 
f>«l3e$il/i#i'l-lld^Klt*2 3 1 1 J: oTHSf 
'5-<^RIt3e*^a52 1 7tAltL-C. ^m>2 1 7<7) 
aj*fi^U-'^P*^|&ft^';/l.tc^r* J: ^\,zwm^ixh . 
[04 6 2] mzZ(0m'SlZi3ifl'7-^f<7)W^m^ 
im. 06O'-@6 2(cS':fV^TittBB-r*. 
104 6 3] mWit^fSm^tltt. CPU226*»^.tO 

*g^{:s-:^i^-cm 1 mmi^^2 2 omm^h 
X. mm^2 1 9(7ymimmm^-^ti (240), 
Lt)>?,mz24iiz^nL. ^-^21 i<%ija^t>K 

[04 64] v-'92\\amm%w^. m.^m. 
2 1 6ii-h\,im-mmmmk^ixx\^ht^. ^m. 

2 1 6mf^m>2 1 7 fcRlifft2 3 1 fcc?)iat'7-? 

2 1 1 L'Sri^aprctt, *b(ia52 1 6*»<i>Bist§ 

iT/v:#J'H8*<Rlt»2 3 lTK»Sn, •?-<0RSt3e*«g 
1 7fcAlt-r&)t*:>. 061 ( a ) ffiAWieni: 

[04 6 5] fibtli52 1 6aVS3ea!21 7i:R|tf<c2 
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2 1 lov-^'2 1 0*«9]ffl$#iTV^=6ri^SBiJ' (i^ist?) 

7t=g3eSix4. HEt, V-:? 2 1 KORIt^Ji. R 
M»2 3 1 ORIf^i "9 t&\,-^ff)X\ 126 1 ( a ) C7)B 

^is<oj: a izTtvum^m^acoi^K/i'imTtt. 

[0466] Zff)mX. CPU226KJ:5iira«12 

(06 1 (a) com©, mziiiti-ri^) a. cp 

U 2 2 6*>/i><0tl<^{: J: 0ll2Oli4i¥ift««B52 2 1 
aSU?$fi. iMi|iS52 1 9i^JMW35<+(4g'f T*«* ( 2 
43) . .IfKcJ: OTJfiO), QeOT-tu^m^m^aff) 
ly^fUi. 06 0 ( a ) fc^T^i 0 Y-l >W 

(04671 242 XTfm^<^ri-nim±ii^a(r> 

^^iifim^ {06 icoTlfi®. ©KStJStl.^) , 
RX/243Tmm32 1 9nm^milf&T^ixtimi2 
44fc^L, V-^' 2 1 OcOfJjRS-fto. v-^' 2 1 
iX^tllZf^mH^izm^tli, t . 2 
10+<r)S3fc«c*«liS$ilT«5l£$-flt^;t*b, Ttn 
^^fi-f a«OU'<jP*«±#-r« . 

[0468] Zer>mXCPU2 26lzi:tmii24 
'7'-i>2i 0«A-3-hmfc:fcttl.7-^o?rB4^i 

T'J>Si:«^§^lfcJS-^ (06 1 (b) OTfflQ. ®C 
*ffErSJ©^) CPU2 2 6*^^.<0}t^{cJ:i5m3 
<OtS®$ia«Si52 2 2*53iS?$it, ii<il52 1 90tffli 
^**fiffi<i*T-T*«l. (24 6) . vlitK i OTlffiO). 
®«0T-^-n^^4^t#a<7)e-:?^i{4, 06 0 (b) 

[0469]245'C. KSU^t^jft^Ttn 

thOTTfeS fcipJ^Silfeig^ C06 1 ( a ) OT«! 
®. ®t^i5-t5«^: . mf2 4 eX'mWM2 1 9C0 

M^imyttixftmi. 24i\,z^^l. -7-^21 
o<nmf^-tx2m^-th. 

[0470106 2fc:S3fcSS2 1 Kn^-fi^'mi: . 

wm2 1 9i)-f,^%^ii.h7±nirmmnm&t. 

m^nZU 2 2 3 i «5 ai*5ilS 2mM^k 
1^0 (a) Iig3fc||12 1 7<oa5:^^-^«M. |S|0 
( c > lifi-f«iajSP2 2 3 J: Oas^jSitS 2ffi{km# 
0. 110 ( b ) l4i^l^Jg1i^gi}2 2 0*<SS?S^l 
^v:^«r-^n/i;4fi^«ag0. 1^0 ( b ■ ) Jim2 

nm^f^%m2 2 1 *«s»^sfl^^^oT-^o^^ 

fi^jS^, |SI0 (h - - ) lim3<01ii|B$igJg32 2 
2*^§ i^^^S-&^7)r'^^^^4^i■f ijyg^Sr^SX' 



(43) «^¥8-151545 
83 84 

[0471] c:<7)ia6 2*>/i>HH4>*»^:j:3t=, Tto^ [0478] ('ft^twsimm.<rmm9) mb5>zm& 

i:fmm.^zmt i t . 'f^Wi^^titLm.v'<^\>'ffix ji, m 1 ff)t^Tyr 2 5 0 fcm 3 osfiis 

7>fxm^vi ■er-hn^ifi^s-^^^'fx-rsvit m . R2 . rz i:*»^>^ssi<osiiiii<ilff2 5i 

i 0 2m\m^mh ztt^x-^ h. t , m2<7)3r-^ry7- 252 m^-~%^<r>mj^ 

[04 72] *Sltlfi^<7)3t^i?]DSIS{i, T:>-n/a± R. . Rs , Rs fcA>^>^rl.S?2«o||iiU§1i^2 "5 3 

m-f-a<?3U'<ji.ai/fgiS{^jEt-CJilSS2 1 9tfDJM^ i:. %\<r>i^^ryri 5 1 t^i^^iUtSKOnWN- 
SrSSPifcWOfe;?.. r-tn^^fi^aS:i^ift>KS$ 10 1^-925 At. ^ffif^l<r)-:iynv—925A<r>X^ 

tltz^^\^'<^V<r)Xy^xm^Vi {Z'^iZ-^^^^hi. 'f;^P'^I.S-ig^smiOiiI^^I|VRi fc, ^2 

7-^'2 1 l<0l^i0ffi3t{;<to-CV- c03j--^7Vr2 5 3{Cgg!3fUtm2O3WNV-^2 

^*»^)C7)lif-<7)Sg;)iL3X»3)!)^iE5iC^'?5t'9^tgtir 5 51:. Jeom2c03y>'NV-^' 2 5 5(7)>^7-f 

51:V^'5::i:A«'5:<, iWJBlSat^fiSltKStiS. t iV^Wt.'^ht^2m^m.^VRi i:, fffESSlwn 

^-f ^ LT 2ffl^t^i^2^^#itfDT. •fi^«iaiaJ2 2 3« rfcfcm^«iWNVi/;^srii*ti.7>'i^3 -y f-^/i-^a 

ffl^S:fS#(::-f-4 ; k*<-C'^ & . -f P^l^-:? 2 5 6 i: , ^-CDV V>- a -/ h v;Pf-A'-f T'l' 
[0473] :*^S£CTTiS, T^f a/B4fi#aiOW'<. 2 5 6 coaS^lfl-t^rRlK-rS ^ Ws'-:? 2 5 7 i . 

/PJlt^ffili, Ell^y-:^' 211 *»Jc.«?)Rlt3Mt»-aiXV ltIi2Sl203>^NV-:? 2 5 5i7)aj:ftfi#g fcliffS-f >- 
-^^2 10*»/c.<Oii3tt=JCtTtifII82 19^«i|i$S- 20 /•<-:J'2 5 7^ai^lffi-th t<^i&aaSri:SryKy- 

3^m\>zmmttzif. 2nmx\iAWLmxi.<ry^m V25&t. ■?-oryKy-h2 5 8<oaj*fi#i tur 

\.zm^m!ih:it{iX%h. ^i>i,z.mm^i^ti iHmi«3yKu-^'2 54<oa}A<i# f t<^i&aft^ 

If 2 1 9i^mii¥2-*isiiatcsis-rs i t t. [0479] z<r>m.m\i.. m 1 <nmmWi^2 5 1 

[04 74] ^mmxii. r-^o^'s4fi#aco7- mmmfff&<. ni2ffmmm2 5 seommm 

^21 lA>^><ORSt3fcfi£4i"2it^V-i'210*»^><DSit <i^S*l, *>omi<03y>'N-l/-:?2 540X7'f 

IC^l:TlitIS2 1 9(7)immi:mi^it:i)K V-^ l^K}l'tm2ff)a>'nu~jf2 5 5<^:^^^ XUK)]^t 

2 1 1 i)^t><nmim.'i^(o;^izj$itxmmm 19m tfiWi-^mzB:^^tix\^i.. ttc. 7ys/g •/ 
[04 7 5] (^^m&Si<r>mm8)mimm 30 ji, (A-n-H) s-fliBg-rsA-tA-fccoia 

at, ^gP2 1 6i)^^mM^ii&mmii-mfm [ 04 8 0 ] mzz<^^^wmm<^mf^iz-:>\,'^xmm 

249t:mm-hZbLX'^h. ia6 6{i. ^l<Olli&li1iS2 51*»<c>tfJ:*3$tl 

[04 7 6] itfD%&{i:y-^'21 l<7)jiii»^,g®K SSlOT-f-D^^^^ai ^S^LTt^S. KEc7)A 

isv^-c, g3tg52 1 6i}^i^mm^itf^^mi^mL»2 v-^ (t«!) ii^ty<r>mm^'<^vif>v^<. -7- 

4 9lCj:»}i!!ilR$^l. g3fea52 1 7^^{5i:^^:W7J^ ?'36»«,cO«3feU'^k6«:fcttV^<om#^i3^LTfc>). 

L^v^j'ii^). H6 4 (a) <7)A^tS<50j:5fc. T'fn^' ^\iV-9t^h<m^%\y^-Baf-^-9t-'t3<rymtV 

H^ft-f-afitiff/^yh'U'Ol/AfiiiD fc^rS. 'Ol^fc/h^V^^^cDfi-f Jr^LTfcO, C{iV-:? 
[0477] S3eS52 1 6 fcillR»24 9<0^Cy-^' 40 *^e,<0Rlt3t^'<;k{]**# < , ^~Cf1}>^<r>'mtV^\' 

i521 7tASftS;tJ^. 064 (a) <OB{aiS<OJ:a M^m^^i 'im<^-=i>f-<l'—!f2 5AX2m.^tt 

rtQ^4fi-fa*s±#f&. 5(3^, •7-92 fc, E68 ( a) 02fi{l:^-f f i<»«»A>aS. 

10*«fttt. mm^-7—9 2l0^zm^1Xht, [O481]067li, IPf20SiliiliS2 5 3)!i>4,a} 

m5:«fiit-rsmm5»4)Oibfe&««-frTS3t«»2 1 7 :J3§tll.||2<0r-^O:^4^-ta2 ^-tpLTI^S. lal 

KAStrSJti^; 064 ( a ) C0C^lS<0i ate. 7•^ 0<OA • ti06 6<0At3WJJJL. B " ii06 6<0B{^St 

p^4fi#a*<§^>{c±#-f 5, ^r,x. BfgiSior iBt. c " \imeeffic\,zMmh. i<DS52cor-fD 

•^o^S4rt#W'^P**'fftS^Sfiysy-Yy<00^;t. ^W^m^ai i:m2(Oayj'<l'-9 2 5 5T2m{t-t 

W«^'0PVth5ri@iTV%&A»S*»?:ii!iML, fii.TV^ St. 068 (b) (02il'fk«#g*Jt#<5*lS. 
S%^Wili«@aJ2 19<01iitg^$TtfSifck:j:-> 50 [0482] >'A'-:?2 5 7«oaJ:*J(i§hl4, yyv- 
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68 (c ) coidti^rl). 

[04 8 3] ■^^2<T>-3)/)^\,^923S<n 

aj^jfi-f - g tmz^ y)<.-9 2 5 7 ioaji^m^h t <oi& 
aas:ryHy-h258rfcst> -eoaJM^ui 

068 (d) «7)J:d(Ci5:S. COr>Hy-h2 5 8<^ 
iU:ft{i-f-i i:fJEI^103>'AV-5'2 5 40aJ:'j€-f 
f i:<0f^^lS:;i-ry-K2 5 9-Ci:*i:, -e<oaj:^jfi 
•f jma68 (e) Oj:ac=5r0s rmcJ:otA--a 

■fsn 1 CO 2i[^kfi# f h^v^wm^m^^m 
5m2<7)2®ftfi-tgfc^siiffl{:4fiSL. -e^t-sofi-f 

<oma«&tff^affi«: i: S d i: J: '9^ft«?^7-^^ 
tfi¥tcMf5-rS2<i^tM^^fUJ:5{cLyicOf . 1 

[04 8 5] 2|s:||J60!|fC1i. 20<r)3>'^NV-^' 2 5 
4. 2 5 5C0;^^-f;^l/''<;U?:-^{;:Lyi/,>-, -estjE 

[04 8 6] (3t^S5XaiS<^|litMl0):mfi«!il 

06 5tc^^-f3t:^sg|3Ri^a{c#3V^T, 2'?colli6ia 
tel§2 5 1.25 3i0iili^^|^-tiS^«,fcJ^t, 
2O(03yA-p-^»2 54. 2 5 5m9^;^K;t^^ 

[0487] *IISfeW(7)J©^(iia6 9 KS^J: 3 , ^ 

1 «0lli6iS1iS2 5 l&Vlg2c0^t9<gg§2 5 3*»^> 

<7)r-^D/S:4fif-a*«|| 1 i^ayy'?^-^' 2 5 4 (CIS 
SSfin:lll<J5;^7'f;^^#Si i:ll2<03y-''?U'-:? 

2 5 5{caje§fl.;t|g2<0;^5'fXfIf-Sj tTJ^^-^'f 

[04 88] |gicox9'f;^fi#Si {1. rtp^'S* 

fi-f a(7)SU'</P«S^J"AatXCS->?.9'fXL, 06 8 
(a) fC*ff5"tS2<iftli#f S-^tS. ^2 
(TiX'jAX^^Si {J. r"^P^^fi#aiOp^<Offi 
V'<JUl»i)-BS-;:^9'f:^L, 068 ( d ) (cJtJS-f 5 2 

-^^ 2 5 4<oaJ:^<i#f i:m2<D3yA^-^' 2 5 50 

aj:t)ft-t g i ffmm^itry- h258ffcscitc 

J: "906 8 (e) coaiJjm^j S-»SCt*«r#, 
[ 0 4 8 9 ] ^rfe, Wm9 , 1 OTJi. Hffi^Sigt 
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[04901 *^Ba<03fe^i|5iiKi^;^7^i.{i. Ijacoffitc 
[0491] 1. 7r^'h'J-3r-h;<-i^3y (F 
S§a$irii'<oa;vi:Ti$<?)*g=ffl. '«r*>t>»SSI. lata 

[ 0 4 9 2 ] 2 . a!*i0^aiOA'-3- 
[ 0 4 9 3 ] 3 . ^■7-i!'60±{:^ti^^7*-f-< >^EP 

20 [04941 4. mmihv^^^mmM}-h. -ft 

[04951 5. y 

s. 

[04961 6. M2©^:^>t/K<3)i:PltaA*'<?>. 11 

[04 9 7] 7. :«-Ht?<0ti0fcRiL3-Ki:LTffl 
[04981 8. l?ta(I«:ii>mc(3>fc|5ltai*»is,, S 

[04 9 9] 9. ftat, sat, as'^*««gy)T^rft 

[ 0 5 0 0 1 10. ^lE, I D;*- Hift-t'OiSjt, % 
[ 0 5 0 1 1 11. X9 vra— K^.f VYi]- K^if 
[ 0 5 0 2 1 12. ^"f^:^3<0^ft3^i^X-f AtcSIAL 

S3t, ^scS'^*<l^)!^Jt•e§&. 

50 [0503] 
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[0505] liiEis 3co*^Hj{i. m^mmir-m^ 

(1). (2) f2^rrj:3(c, it^sSttTC^tLTN 
d. Yb, Er(r)^^^ti>\mj±<mM^'ttsii1^ 

mmnzMimnmiti^Th*) . m.mm±.im 
(3), (4), {5) \z5r.tiio\,z^ yt^mmt 

LTFefcErSr^-U -e«5t^tt7n^Ofl!l{CS c , 
Ga, Al. In, Y. Bi. Ce, Gd, Lu, La 

[0 5 07] ^<?)a3e«ct. «!3fW)M3fc«ct(iM=i:-5y:: 

[0508] Mi£S5c7)*»B3ii, m3K«5&»MeHEie 
(6), (7). (8) {c*-rJ:3{3, TB^ttxSt 
LTYb?:fi-U •S-JOJti^ttTC^cOffitSc. Ga. 
Al. In, Y. Bi, Ce. Gd. Lu. LacOj5^;W 

xht, 

[0 5 10] friEme, mi ico*%HB{i, m.mm 
9mzni.xmvmi:^-rhmx.\ir^'j^^yjh. r 

yhy^/y^^ ^-'f-^-zl^lUR, 7:}'ni<'T-y 
}t$-tt;tNb, Yb, Er(JD^;>-r*»<3a!R$flfcl 
ttriE^iJB**SaTmJX« tc^t^i'^rSJKm:^!?-* l. 
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[051 1] -^Sri?-^. Nb. Yb, Er(7){^t\r-yi}> 

■f S c: t J: O . *±S^Sco|gmK$- J: O l6l±§-fr 
[0 512] tB}#$-ti-S^rti!t«jtJ:-D-Cffle»:g 

[0 5i3]fn2m7. mi 2, mi3co:^wm. s 

****|inEHK^ ( 9 ) . (10) fcr^-fidt, 3^ 
'SVlLjmbLX'J^^<tiiNbttiYhi^L. ^ffy^ 
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